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tested for today's 


ceiling, plus... 


machines and man fly higher and 
higher, materials like the thin-wall tubing 
made by Western Pneumatic Tube 
Company must be able to withstand 
greater extremes of vibration, 
temperature and pressure. 

Thin-wall metallic tubing, available in 
many types of metals, is made in 
diameters from 14" to 8", wall thicknesses 
from .002" to .050", and is tested and 
approved for aircraft of today and 
tomorrow. A versatile product, Western 
Pneumatic Tube Company’s tubing 
may be fitted to any aircraft design 
problem. Send for booklet giving 
details of product. 
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THIN-YVALL magnesium casting for the Regulus missile Bn 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 

for aircraft and missiles 

Sand, Permanent Mold, Plaster Castings 

YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wal], room or elevated temper- 
ature use, the best— and surest— answer to your problems is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information, the now chemical com- 
pany, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 



July 2-11— 24th National Soaring Contest, 
Harris Hill, Elmira, N. Y. 

July 6-10— Eleventh All-Women Transconti- 
nental Air Race, from San Mateo County 
Airport, Carlos, Calif., to North Philadel- 
phia Airport, Pa. 

July 12-13— British Lockheed International 
Aerobatic Competition, the National Air 
Ram (third round) and the King’s Cup 
Air Race, Coventry Civil Aerodrome, 
Bagington, England. 

July 13-19—1957 Jaycee Air Cru'ise, Phila- 
delphia, Pa.-Las Vegas, Nev. Write: G. 
Ralph Guthrie, Air Cruise Chainnan, 
Junior Chamber of Commerce, 121 S. 
Broad St„ Philadelphia, Pa. 

July 28-Third Annual Jaycee Air Fair, 
sponsored by Portland (Oregon) and 
Junior Chamber of Commerce, Portland 

July" 31-Aug. 4— Eleventh Annual National 
Convention, Air Force Assn., and Air- 
power Panorama, Sheraton-Park and 
Shoreham Hotels, Washington, D. C. 

Aug. 1-2-Second Annual Exiborama and 
First Annual National Photo Instrumcnta- 

Instrumentation Engineers, Ambassador 
Hotel, Los Angeles. 

Aug. 5-10-National Naval Aviation Meet- 
ing, Institute of Aeronautical Sciences, 
U. S. Grant Hotel, San Diego, Calif. 

Aug. 10-11— Midget Airplane Races, Osh- 
kosh, Wis. 

Aug. 20-22— Bendix-Scintilla International 
Ignition Conference, Sidney, N. Y. 

Aug. 20-23— Western Electronic Show & 
Convention, Cow Palace, San Francisco. 

Aug. 26-28— Gas Dynamics Symposium 
Transport Properties in Gases at High 
Temperatures and Pressures, Techno- 
logical Institute, Northwestern Univer- 
sity, Evanston, 111. 

Aug. 31-Scpt. 1— Midget Airplane Races, 
Ft. Wayne, Ind. 

Sept. 1-15— Sixth International Aeronautical 
Conference, Royal Aeronautical Society 
(Continued on page 6) 
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At Interstate AimioHve 
in St. Louis 
-they found srniee 
-Hie key-to success 



After World War II, in which John Logsdon was an aviation 
cadet instructor and Robert Donovan served as a pilot in the 8th air 
force, these two young men purchased Interstate Airmotive. Logsdon 
recalls that, at the time, Interstate was a $50,000-a-year business. In 
1956, Interstate grossed in excess of SI million. 

“Service, we believe, is the key to this increase in business,” 
Mr. Logsdon said. Interstate was one of the first to offer courtesy 
cars to incoming pilots; and the facilities include a pilots’ lounge. 
Interstate offers 24-hour complete line service for both commercial 
and private aircraft. It has one of the country's most complete 
radio repair shops. It offers CAA-approved repairs, charter service 
and hangar storage. 



AVIATION DIVISION • PHILLIPS PETROLEUM COMPANY • BARTLESVILLE, OKLAHOMA 
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TRANS-SOmCS 

<32SSSZE22ffl2i^^ 

for measurement and control of 

^ • TEMPERATURE 

-400F to +2000F 

■S& PRESSURE 

0-5 to 0-5000 psi. 

to meet strictest requirements of 

• TELEMETRY 

<*» MISSILE RESEARCH 

■» AIRCRAFT CONTROL 


an example of 

TRANS-SONICS ADVANCED INSTRUMENTATION 


OPEN TEMPERATURE PICKUPS 



tion withstand 1500 psia pressures, 

±25 g vibration, and 60 g shocks under M1L-E-5272A. Send for 
Technical Bulletins 1182 and 1350. 



(Continued from page 4) 
and Institute of the Aeronautical Sciences, 
Folkestone and London, England. 

Sept. 2-8—1957 Firing Display, Society of 
British Aircraft Constructors, Fambor- 
ough, England. 

Sept. 3-14— 11th General Assembly, Inter- 
national Union of Geodesy and Geo- 
physics, in conjunction with Interna- 
tional Geophysical Year, University of 
Toronto, Canada. 

Sept. 9-13— Annual General Meeting, li 


tional / 


, Madi 


Spain. 

Sept. 9-13— Twelfth Annual Instrument- 
Automation Conference & Exhibit, Cleve- 
land Auditorium, Cleveland, Ohio. 

Sept. 13— Third Pacific Area National Meet- 
ing, American Society for Testing Ma- 
terials, Sheraton-Palace Hotel, San Fran- 
cisco. Calif. 

Sept. 15-1957 Garden Party and Flying 
Display, Royal Aeronautical Society. 'Vis- 
Icy Aerodrome, Weybridge. Surrey, Eng- 

Scpt. 26-27— Fifth Michigan Aeronautics 
Conference, jointly sponsored by Univer- 
sity of Michigan Transportation Institute. 
Western Michigan University, and The 
Aero Club of Michigan, Alpena, Mich. 

Oct. 1-5— National Aeronautics Meeting, Air- 
craft Production Forum & Aircraft Engi- 
neering Display, Hotel Ambassador, Los 
Angeles. 

Oct. 2-4— Tenth Annual Meeting and 
Forum. National Business Aircraft .Assn,, 
Cosmopolitan Hotel, Denver, Colo. 

Oct. 7-9— 13th Annual National Electronics 
Conference, Chicago, 111. 

Oct. 7-10— Triennial Inspection, Lewis 
Flight Propulsion Laboratory, Cleveland. 

Oct. 7-12-Eighth Annual Congress, Inter- 
national Astronautical Federation, Barce- 
lona, Spain. For details write: IAF, 35 
Lowell Rd„ Concord, Mass. 

Oct. 9-1 1— National Fall Convention, So- 
ciety for Experimental Stress Analysis, El 
Cortes Hotel, San Diego, Calif. 

Oct. 21-22— Canadian Aeronautical Insti- 
tute-Institute of the Aeronautical Sciences 
Meeting, Montreal. Canada. 

Oct. 21-23— Conference on new develop- 
ments in the field of power, American 
Society of Mechanical Engineers, Amcri- 
cus Hotel, Allentown, Pa. 

Oct. 24-25— Fourteenth Annual Display. Air- 
craft Electrical Equipment, Aircraft Elec- 
trical Society, Pan Pacific Auditorium, 
Los Angeles, Calif. 

Oct. 28-29— Third Annual Meeting, Asso- 


tronics. Fifth Regiment Armory, Balti- 

Oct!°28-3 1-National Industrial Packaging 
& Handling Exposition, Atlantic City 
Convention Hall. N. J. 

Nov. 5-7— Joint Military-Industry Guided 
Missile Reliability Symposium (limited to 
those with Secret security clearance). 
Naval Air Missile Test Center, Pt. Mugu, 
Calif. 

Nov. 
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in a Beechcraft 


business moves fast 

Supercharged Twin-Bonanza 


Supercharged engines give the new Twin-Bonanza more speed, 
greater range, and a big boost in altitude. Here is increased power 
to carry you more safely through weather or to rise above it. 
And it’s here that having the finest navigational instruments really 
pays oS. That’s why the Beech factory provides Lear equipment at 
your option. Lear communications systems, automatic direction 
finders, omnirange receivers, marker beacon receivers, and automatic 
pilots are all available for this new executive Beechcraft. 


LEAR 








“An infinite capacity for faking 


The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that’s all our customer speci- 
fies) — but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of lube characteristics to rigid Stromberg- 
Carlson specifications — performed on special equipment 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on "taking infinite pains.” You 
can place your confidence in a company where this is 
everyday procedure. 


S-C STROMBERG-CARLSON COMPANY GO 


speaking of 
reducing . . . 


new 

weston 

pneumatic 

pressure 

reducers 

give you 
' up to 
lOOO scfm 
at only 
1.87 lbs.! 


SPECIFICATIONS 

Inlet Pressure-3000 psi 
Rated Flow-Up to 75 Ibs/min. (1000 SCFM) 
Outlet Pressure-As required— 200 to 2800 psi 
Relief Pressure -115% of Outlet Pressure 
Maximum Leakage- 5 c.c./min standard air 

Temperature Range — 65° to 180° F 
Overall Dimensions— 6.85 x 3.5 x 3.4 inches 
Weight-1.87 lbs. 
Endurance tested for 100,000 cycles. Integral 
bleed-down feature releases outlet pressure 
when inlet pressure is removed. 
Weston Reducers feature close control of outlet 
pressure over a wide range of inlet pressures 
and outlet flows. Performance exceeds the 
requirements of specification MIL-R-8572A (Aer.). 

Designs are presently available with flow 
capacities up to 2000 SCFM! We invite your 
solicitation with reference to specific application. 


luueston 


:r corporation 





rotor 


bearing preload micrometer 


measures effective gyro rotor 
bearing preload without 
physical contact 


• Eliminates need for coast time and acceleration tests. 

• Unaffected by bearing lubricant. 

• Amazingly compact and portable. 

• Rugged construction for production line service. 

• Sensitivities as high as .000005 inch per division. 


THE DECKER MODEL 104-1 ROTOR BEAR- 
ING MICROMETER provides a positive and accu- 
rate means of measuring effective bearing preload 
... a prime factor in rotor performance. 

Accurately measuring axial movements to known 
standards, the micrometer simplifies one of the most 
difficult jobs in rotor assembly . . . obtaining pre- 


scribed bearing preload. Benefits gained include a re- 
duction in rotor assembly time. . .less need for skilled 
labor ... no chance of bearing damage during run-in 
. . . and fewer rejections due to improper preload. 

Simple adapter assemblies quickly convert the 
unit for handling many types of rotors, ranging in 
size from less than %" diameter to 3 14" diameter. 


Complete inlormation on this unique new instrument is in Data Sheet 
104-1, available upon request to the Technical Literature Section. 



DECKER AVIATION CORPORATION 

Philadelphia. 25 



Weapon Systems Management 

IS OUR BUSINESS 


The air-to-surface GAM-63 "Rascal" of the 
USAF has already clearly demonstrated the 
capabilities of Bell Aircraft Corporation's 
Guided Missiles Division for the complete 
and highly efficient management of any 
weapon systems program. 

This large and diversified team of special- 
ists has the skills and experience necessary 
to follow a system through from the idea 
stage until it is operational. Each step — each 
phase is closely coordinated with time an 
ever essential consideration. Airframe, power 
plant and avionics arc interrelated. Test and 


training devices, personnel training, ground 
support equipment and auxiliary systems 
follow in their proper sequence. The system 
comes into being under unified, centralized 
management — with dispatch and efficiency 
not possible in assembling component 
units which have been produced under a 
divided responsibility. 

Some 100,000 man years of experience 
in this field have been logged by the men 
in the Guided Missiles Division. Their past 
is history worthy — their future important 
in our national defense. 



Guided Missiles Div. 

BUFFALO, N.Y. 




THE BIG STICK 


Since 1946, Martin engineering has placed special emphasis on the 
science of rocket and missile development. 

It is because of this that Martin is now building a most potent and 
important weapon system— the ICBM Titan— an ocean-spanning mis- 
sile to back up the traditional American policy of peace with honor : 

" Speak softly and carry a big stick!" 

From this intercontinental peace protector to the world’s first satel- 
lite launching vehicle now nearing completion, Martin engineering is 
pioneering the new age of missiles and rockets. 

If you are on the watch for tomorrow, watch Martin today. 





Temperature extremes of —130 or 500 F won’t impair the 
efficiency of Silastic*, the Dow Corning silicone rubber. 
Sponge made of Silastic stays resilient despite temper- 
ature cycling, ozone, or weather. It keeps its shape, keeps 
Get latest data on Silastic its physical properties, keeps its performance. Silastic 
sponge is produced in almost any size, shape, or color by 
Mail coupon today leading rubber companies. 


Typical Properties of Silastic Sponge 




Dow Corning corporation 

MIDLAND. MICHIGAN 
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Progress with 'lFllTZ^KlQtyJGuO 



Teamwork of specialists applies titanium alloy 
to improve mightiest U.S. jet engines 


The bold use of new materials is one 
of the reasons for the preeminence 
of Pratt & Whitney Aircraft’s J-57, 
and newer J-75 jet engines. 

The MST 6A1-4V titanium alloy, 
which Mallory-Sharon helped 
develop and introduced commer- 
cially, is used in quantities of hun- 
dreds of pounds to increase the 
thrust-per-pound ratio of these 
engines. This alloy meets the rugged 
conditions of stress and temperature 
in engine use. 

Mallory-Sharon, one of the first 


materials producers for this engine, 
supplies the MST 6A1-4V alloy to 
various specialists for fabrication . . . 
Ladish Co. and Wyman-Gordon Co. 
for spacer and disc forgings . . . 
Thompson Products, Inc., Eaton 
Manufacturing Co., Steel Improve- 
ment & Forge Co. for blades and 
other parts . . . which are all fur- 


nished to Pratt & Whitney Aircraft. 
Let Mallory-Sharon, technical leader 
in titanium, help you apply this new 
metal. It has the strength and light- 
ness needed in engines and aircraft, 
the superior corrosion resistance 
demanded for chemical processing 
equipment. Write for information. 


MALLORY 




SHARON 



and titanium alloy sheet, sir 


■ip, plate, rod, bar, billets 


FREE 



FREE BOOKLET answers your basic 
questions about instrumentation tape! 


Get all the latest information about America's 
most dependable , most complete line of instru- 
mentation tapes! Error-free tapes! Minnesota Min- 
ing and Manufacturing Company wants to mail you 
its new, illustrated instrumentation tape brochure. 
In this reference book you'll find technical specs 
and analyses on tapes for industry and defense 
. . . answers to questions, suggestions on instru- 
mentation applications. Mail the coupon for your 



• How to solve rub-off problems 

• What tape to use for high, medium, low 
speeds, pressures and temperatures 

• What tape to use for long or short wave 
length recording 

FILL OUT AND MAIL 



A SPECIAL BREED OF CAT... 



are the aircraft parts of today 


...and the divisions of H & B American Mach 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Convair B-58 


Boeing B-52 


M American Machine Co., Inc. 


General Offices: Prudential Plaza. Chicago 1, Illinois 
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THIS IS 



GROUND SUPPORT ! 



IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS Olhei models of single and 
multi-purpose ground support equipment are available with any combinations ot . .AC and 
DC power . . . high pressure air, hydraulics, and low pressure air . . refrigeration and heating. 
CONSOLIDATED'S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 




CONSOLIDATED 
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s 


simple pinboard programming makes the difference... 



...a big reason why more E I Oi's areal work 
than all other small electronic digital 
computers combined! Solves problems between 
the scope of desk calculators and costly 
“electronic brains". . . at such low cost, and 
so handily, that priceless technical man-hours 
are saved. E101 digital computers can be 
delivered quickly . . . instantly available for 
low-cost technical computation. For proof, 
send us one of your problems or ask for a 
demonstration. For descriptive booklet, write: 

ElectroData 

Q Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa, Pasadena, California 




AVIATION 



B. F. Goodrich aviation products 
help make every flight a round trip 


From take-off to touch-down, an American pilot is 
surrounded by thousands of dollars of equipment that 
has one major function— to bring him back alive. 

Much of this equipment is supplied by B. F. Goodrich 
Aviation Products, where continual research and develop- 
ment is finding new ways to make flying safer, in com- 
mercial as well as military operations. 

The BFG full-pressure omnienvironment suit at right, 
for instance, completely encloses the pilot from head to 
toe, provides an artificial environment at any operational 
altitude. Developed by B.F.Goodrich Aviation Products 
for the United States Navy, this suit enables a pilot to 
return safely even if his cockpit should become depres- 
surized. In case of bail out or forced landing on snow 
or water, it protects him from cold and exposure. 

This high altitude suit is only one of many B.F.Goodrich 
aviation products that contribute to the important pro- 
gram of pilot survival. Several others are shown below. 
For help in designing specialized equipment to meet 
the rapidly changing needs of modern aviation, contact: 

B.F.Goodrich Aviation Products 

a division of The B.F.Goodrich Company, Akron, Ohio 


BFG wheels, brakes, tires give BFG inflatable canopy seals 
maximum efficiency and safety maintain cockpit pressurization, 
during take-offs and landings, at any altitude. ..won't blow out. 



BFG full-pressure suit provides safe, artificial environment for 
pilots flying at high altitudes and protects against exposure. 





BFG fuel cells resist high surge BFG pneumatic De-Icers pro- BFG heated rubber prevents BFG pressure sealing zipper 
pressures by absorbing shock vide simple, dependable ice plane-crippling ice formations at panels seal asphyxiating jet 
during catapult take-offs. removal for leading edges. critical points, such as air intakes, engine fumes out of cockpit. 


EDITORIAL 
Where Do We Stand? 


Events of the past few weeks in the White House, 
Pentagon and on Capitol Hill have created an enormous 
aura of confusion and uncertainty as to the genuine 
status of our military airpower program. Although con- 
siderable confusion still remains, and it is virtually im- 
possible to reconcile the divergent policies being pursued 
by the White House and the Department of Defense, 
some of the dust has settled as a result of meetings 
before the Senate Appropriations Committee and in the 
Pentagon between USAF and aviation industry leaders. 

Some clear trends, most of them reported in Aviation 
Week for more than a year, have been outlined to indus- 
try leaders in blunt and unmistakable terms by top USAF 
brass. And some of the financial legerdemain by which 
the military airpower program would have been irrepa- 
rably damaged has been exposed and expunged from the 
Pentagon record, thanks to the courageous and candid 
actions of USAF Secretary James H. Douglas. 

Most important is the fact that there is no change in 
the long range, overall planning for the procurement of 
airframes, powerplants, avionic equipment, missiles and 
supporting equipment. This will continue to run at 
about a $10 billion annual level with a rough breakdown 
of about $7 billion for USAF; $2.5 billion for Navy and 
close to $1 billion for the Army. 

However, there will be significant changes in the com- 
position of this $10 billion market none of which should 
come as any surprise to readers of Aviation Week. The 
trend towards a larger portion of the military hardware 
sales dollar going for avionic equipment started more 
than five years ago and is continuing along the rising 
curve of recent years. Missiles will naturally account for 
an increasingly larger portion of this market in the future. 
But even in their advanced forms now contemplated, 
missiles are not an ultimate absolute weapon nor is there 
any serious thought in the Pentagon that they will ever 
completely replace manned vehicles in the military air- 
power arsenal 

For several years, going back to the days when Roger 
Lewis was assistant secretary of the Air Force for ma- 
teriel, top USAF leaders have been warning the industry 
that they were becoming increasingly selective in their 
buying and were placing heavy emphasis on a firm’s past 
performance in economic production and technically 
sound development. They also warned that as weapon 
systems became more complex and expensive the air- 
power dollar would be concentrated in fewer but larger 
weapons systems, and the competition for these larger 
plums would get increasingly stiffen 

In the recent Pentagon meeting (AW June 24, p. 26), 
USAF leaders have again emphasized this trend and given 
industry management some clear guidelines by which the 
Pentagon will judge efficient contractor operations in 
the future. Incidentally, this is the first such USAF- 
industry meeting of this type since Defense Secretary 
Charles E. Wilson and his then Undersecretary Roger 
Kyes summoned aviation leaders to the Pentagon for a 
wire brushing in the spring of 1953. We think these 
meetings are an excellent idea and should be held peri- 
odically to promote a closer liaison between the military 
customers and the industry that is serving them. 


Industry management can find little to quarrel with 
in the USAF request that it reduce overhead, abandon 
the mass engineering approach that stockpiled engineers 
like cordwood and return to a more qualitative evaluation 
of engineering output; streamline production methods to 
get lower unit costs, and keep technical development 
active in the fields that will dominate the future. 

During the frenzy of the Korean war expansion and 
its aftermath from 1950-55, management of necessity 
became looser and overhead grew disproportionately. 
Some companies saw the handwriting on the wall several 
years ago and have already moved to tighten their man- 
agement, improve production and put the emphasis on 
technical quality rather than sheer quantity. Others will 
have to follow suit in drastically tightening their man- 
agement or their prospects for survival in the future 
scramble for weapon system contracts will indeed be dim. 

Similarly, the anticipation and harnessing of new tech- 
nical trends to the fortunes of individual firms continues, 
as it always has been in this industry, to be an indis- 
pensable element of economic survival. Engine manu- 
facturers who have concentrated on the turbojet to the 
exclusion of rockets, ramjets, chemically-fueled and nu- 
clear engines will find future going tough. Airframe 
manufacturers who have developed no missile or avionic 
capacity or whose technical scope and depth is not suffi- 
cient to handle prime weapon systems will have to shift 
their pitch to subsystems or component work or find their 
fortunes fading. Companies who find their military mar- 
ket falling will have to tax their ingenuity to get a larger 
share of the rapidly expanding commercial markets for 
executive transports, civil helicopters and airline trans- 

Thus it is clear, as it should have been to anybody who 
read the technical handwriting on the wall or listened 
to the speeches of Roger Lewis, Lt. Gen. C. S. “Bill” 
Irvine, deputy USAF chief of staff for materiel, and Maj. 
Gen. David Baker, chief of procurement for Air Materiel 
Command, that the aviation industry and its related tech- 
nologists are in for a period of shifting fortunes for 
individual managements in which the rewards for success 
will be greater and the penalty for failure will be a sharp 
economic bite. 

There are still some serious and, we hope along with 
Secretary Douglas, only temporary fiscal problems in the 
funding of the airpower program over the next 12 to 24 
months. The ill-advised attempt to abruptly end partial 
financing of long range equipment programs has been 
abandoned once its full implications were made clear by 
Secretary Douglas. However, the problem of holding 
federal expenditures within the statutory debt limit still 
has grave implications for the Pentagon. Even the 
program proposed by President Eisenhower for Fiscal 
1958 does not provide for many essentials of a sound 
airpower program and will reduce the rate of progress 
toward the airpower strength goals consistently promised 
the American people by the President and his defense 
aides. Even Defense Secretary Wilson is now alarmed 
at the prospect of facing up to airpower cuts at the very 
time when our international bargaining position is be- 
coming most critical. So are we. —Robert Hotz 





WHERE YOU WANT IT... 


A DEPENDABLE SOURCE OF AUXILIARY POWER 



A leader in the development of reliable, light-weight, self-contained 
monofuel auxiliary power systems for guided missiles and piloted 
high performance aircraft, Kidde now offers its combined engineer- 
ing talents and precision manufacturing resources to firms inter- 
ested in advanced applications of auxiliary power systems. 

At present, Kidde has available turbine-driven units with horse- 
power of up to 200. These high speed units are designed to supply 
accurately regulated power at mean altitudes of 40,000 feet and up. 
However, they may easily be made environment-free, permitting 
airframe builders extremely wide latitude in systems design. 

As a part of its power system development program, Kidde has 
gained wide experience with many monopropellants. These include 
ethylene oxide, hydrazine, hydrogen peroxide and propyl nitrate. 

Whatever your present or future auxiliary power requirements, 
Kidde is ready to develop, test and manufacture equipment which 
will meet your exact specifications. For full information, write 
Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
718 Main Street, Belleville 9, N. J. 

District Sales Engineering Offices: Dallas, Tex. — Dayton, Ohio 
Seattle, Wash. — St. Louis, Mo. — Van Nuys, Calif. — Washington, D. C. 



WHO'S WHERE 


In the Front Office 

Allen Easton, president. General Transi? 
tor International Corp., newly establishc 
subsidiary of General Transistor Corp., Jr 
raaica, N. Y. Also: Walter Bower, vie 
president and general manager. 

J. W. Keener, president. The B. F. Gooc 
rich Co., Akron, Ohio. Mr. Keener sin 


G. W. Hall, chairman. The Faire 
tion Co., Ltd., Middlesex, England 
Hall continues as managing director 

Fred M. Stefan, executive vice pr< 
Marbon Chemical Division, Borg-' 
Corp., Chicago, III. 

Robert S. Gardner, vice president 
Laboratories, El Segundo, Calif. 

James W. Sncller, vice president. i\ 
Inc.. El Segundo, Calif. 

John E. Slatky, vice president, S: 
Corp., Burbank, Calif. 


orthen 


e president 


Pacific 


McCollum, vice president-national 
accounts (New York), Trans World Air- 
lines, Inc. J. C. Harrigan succeeds Mr. Mo- 
saics (Chicago). 

Gerald Rosenberg, a vice president. Con- 
solidated Diesel Electric Corp., Stamford. 
Conn. 

John A. Dundas, vice president-general 
administration. Douglas Aircraft Co., Inc,, 
Santa Monica, Calif. 

Maurice Lethbridge, executive assistant to 
the president. Eastern Air Lines, Inc. 

Joseph L. Katz, assistant to the president. 
General Hermetic Sealing Corp., Valley 
Stream, N. Y. 

Brig. Gen. Francis F. Ulirhanc has been 
appointed Depute Chief of Staff, Communi- 
cations and Electronics, Continental Air De- 
nand, Colorado Springs, Colo. 


Robert L. Jah 
ger (Frail’ 


cral Motors Corp., Indianapolis, Ind 

Honors and Elections 

Col. Bcrnt Balchcu, aviation pioni 


in Div„ Gen- 


Lt. Col. Frat 
to flv the Bell 
Octave Chanuti 


-st techniques, 
mautical research sci- 
..ewis Flight Propul- 


sory Committee for Aeronaut 
ward, the Distinguished Servii 
his scientific research on cau: 
impact hazards in aircraft era 


safety of air tn 


president of Pan A 
Inc., has been awa 


INDUSTRY OBSERVER 

► Reaction Motors poworplant for North American Aviation's high-altitude 
X-15 research vehicle will have 3 thrust of approximately 60,000 lb., a burn- 
ing time of between one and three minutes. 

► Convair missile engineers in charge of the Atlas project estimate that 
about 95% of the engineering data anticipated from the first test firing of the 
intercontinental ballistic missile at Cape Canaveral. Fla., (AW June 17, 
p. 27) was obtained before the missile was detonated in the air by the range 
safety officer because of control problems. 

► Lockheed will complete production of the 44 Model 1649 Starlincr trans- 
ports now on order by the end of the year and, unless further orders develop, 
the corporation will take a substantial loss on the project. 

► Pentagon insiders are betting that North American Aviation Inc. will get 
the USAF order for the twin-engine crew readiness trainer requirement with 
its Sabrelincr (AW June 24, p. 51) featuring a top speed of 540 mph. and a 
cruise speed of Mach .76 at 59,000 ft. Sabrelincr will be powered by General 
Electric J85 turbojets located in wing roots. 

► Sylvania Electric will announce development this week of a new type flat 
tube display with possible applications in radar, television and computers. 

► Navy is becoming increasingly strict in its requirements for manufacturers 
to meet performance and weight estimates of new aircraft. Profits were cut 
on North American’s T2J |ct basic trainer because the aircraft's stall speed 
was found to be six knots higher than predicted and it was 10 lb. overweight. 

► First Rqjublic F-105 high speed interceptor powered by a turbo-ramjet 
engine is scheduled to roll out in February if it isn’t caught first by USAF's 
economy pinch. 

► Miller Helicopters has developed a propulsion unit for the Army composed 
of a set of up to eight valveless pulscjcts mounted in vertical plane for 
attachment to prefabricated bridge sections. Unit would lift bridge section 
from the ground, fly it at speeds of up to 50 mph., then lower it into 
place at its new location. Powerplants are French Snccma developments. 
Number of pulsejets can be varied in the propulsion unit according to 
requirements. 

► Republic Aviation is conducting a USAF design study to develop an air- 
borne hydraulic system that can operate in an environment of 1.000F. 

► Army has just completed field tests of a modified Beech L-25 fitted with 
two 240 hp. engines in place of the standard 540 hp. Lycoming engines. 
Modified version also has suction type boundary layer control system and 
other drag reducing features designed by Dr. August Raspet of Mississippi 
State College. In a typical comparison run, the Raspet version flew at 169 kt. 
at 61% power with SO octane fuel, while the standard Army aircraft flew at 
166 kt. at 65% power with 100 octane fuel. Total research cost of the 
modified version was $21,000. 

► Bell Helicopter Corp. has raised the gross weight of its Model 47J heli- 
copter from 2,565 lb. to 2,800 lb. by installing hydraulic irreversible valves 
in the cyclic control system. CAA approval of the new gross weight includes 
certification for operation of the helicopter’s Lycoming VO-455 engine at 
240 hp., a 20 hp. gain. Modification kit will be available for present 47J 
operators. 

► Recent research in meteor burst communications (AW June 17, p. 96) 
using high power radar has revealed the existence of meteors too small to 
be seen previously and bolsters apparent correlation between precipitation 
and the presence of small meteor showers. One theory' on the basic 
mechanism that triggers rain and snow storms is that the tiny meteor 
particles provide the nuclei for releasing precipitation. 

► North Atlantic Treaty Organization plans a new military airfield at Kal- 
kanli, Turkey. Estimated cost: $5.9 million. 
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New Airborne capacitors and filters are 


smaller, lighter ... 


aid miniaturization of electronic devices 
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Washington Roundup 


New Overtime Directive 

Recent service directives cutting overtime pay in air- 
craft contracts (AW May 6, p. 29) nave been clarified and 
amplified in a new Department of Defense Instruction 
(4105.48) which is also intended to give uniformity to 
defense contracts. Defense felt Army had gone too far 
in slashing overtime, that Air Force' hadn't gone quite 
far enough. New instruction is closer to Navy's version. 

Services still have ample room to exempt projects from 
overtime restrictions, and this will be done to a large 
degree with most ballistic missile contracts. New order 
actually relaxes the restrictions somewhat, leaving more 
allowance for emergencies, etc. But the purpose is 
clearly stated: "To effect an immediate, continuing and 
sharp curtailment in the use of overtime in the perform- 
ance of all kinds and types of Department- of Defense 
procurement contracts. . . .” 

Power to authorize overtime up to 2% of a project's 
total man hours remains with plant representatives. Any- 
thing over that must be approved by procurement 
agencies. Disputes, where action by one service might 
jeopardize contract of another sendee in the same plant, 
can be bucked all the way to Assistant Secretary of De- 
fense for Supply and Logistics for final decision. 

Defense admits instruction is aimed partly at cutting 
current spending rate but also says laxncss had been 
increasing in authorization of overtime and it is good 
business to cut it back. 

Word "continuing” means hold-down on overtime will 
last at least through Fiscal 1958, but Defense spokesman 
said exceptions will be granted whenever the total cost 
of operating on straight time appears to be costing more 
than paying overtime. 

Instruction specifically states that use of overtime pay 
as part of an employe's salary is "contrary to the prin- 
ciples of this instruction." 

House-Senate conferees last week approved a S106 
million Fiscal 1958 budget for the National Advisory 
Committee for Aeronautics. The figure is almost $30 
million more than the Fiscal 1957 budget. However, 
NACA had requested $118 million. 

The House allowed $105 million, but House conferees 
last week accepted the SI 06 million voted bv the Senate 
and also went along with a Senate provision continuing 
NACA’s authority to contract with universities and other 
private institutions for research and development work. 
But it did place a limitation of S 500,000 on this type of 
contracting. Earlier, the House had banned outside con- 
tracts by NACA. 

Acceptance of the $106 million by House and Senate 
is expected to be routine. Tire total is divided. 

• Operations, S71 million as compared with $62.6 mil- 
lion for Fiscal 1957. 

• Construction and equipment, $35 million as compared 
with $14 million for Fiscal 1957. 

Air Defense Problem 

Watch for Brig. Gen. Howell M. Estes to move into 
the Pentagon as assistant chief of staff of the Air Force 
for air defense. Post would be similar to the special 
job created for a missiles' coordinator several years ago 
for similar reasons relating to improving the air defense 
picture. Estes is now head of the Weapons System Man- 
agement Office of Air Research and Development Com- 
mand at Wright Air Development Center. During a 


recent presentation to the Institute of the Aeronautical 
Sciences in Los Angeles, Gen. Estes noted that the air 
defense problem might require the services of an overall 
civilian system manager similar to the Ramo-Woolridgc 
Corp. relation to the USAF ballistic missiles program. 

New Investigation 

House Armed Services Investigating Subcommittee 
headed by Rep. Edward Hebert (D.-La.) plans a "ma- 
jor" investigation of aircraft and other defense subcon- 
tractors. "Particularly, we want to find out how much 
profit prime contractors arc making on subcontracts," 
Hebert says. Public hearings won't get under way before 
next year. Meanwhile, the subcommittee plans to open 
hearings in its investigation of the procurement prac- 
tices and profits of 17 aircraft engine manufacturers on 
July 8 (AW Apr. 1, p. 27). 

Small Business 

Watch for a change in the definition of "small busi- 
ness.” This means that some firms which now enjoy 
the advantages of procurement regulations aimed 
toward assisting "small business" will be removed from 
the category and others will be added. Congress is 
strongly opposed to the arbitrary criterion of "500 or less 
employes” which has been used until now. The House 
and Senate Small Business Committees want other fac- 
tors such as net worth, dollar volume, position in its 
field, etc., considered. 

Farewell to OSE 

Office of Strategic Information died with the end of 
Fiscal 1957 as the parent Commerce Department de- 
cided not to ask the Senate to restore funds needed for 
its survival which had been cut out by the House. House 
Government Infonnation Subcommittee urged abolition 
of OS1 after hearings last year. Chairman John E. Moss 
(D.-Calif.) said OSI had been unable to justify its ex- 
istence cither for "restricting unclassified information 
from within the government or controlling unclassified 
information from outside the government" and said 
the office “seemed to operate in an aura of complete 
confusion . . . (with) a highly unrealistic attitude of 
cloak-and-dagger self-importance." 

New Arms for Korea 

USAF units in Korea arc finally being equipped with 
aircraft to more equally match the MiG-17 fighters that 
have been moving into North Korea since the signing 
of the armistice almost four years ago. 

Officially both the Pentagon and Air Force officers on 
the scene have declined to say just what type aircraft 
will replace the North American l''-86s, a hangover from 
the Korean War. Best bet, however, are North American 
F-lOOs recently sent to Japan. 

Modernization plan was preceded by United Nations 
Command announcement that it was nullifying the arms 
proviso in the armistice designed to prohibit the intro- 
duction of new weapons into Korea. Communists, who 
also agreed to the proviso, began moving new arms and 
aircraft into North Korea from China within days after 
the final agreement was signed in the summer of 1953. 

—Washington staff 
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USAF Gives Industry Guides to Survival 


Top Air Force officials tell industry how to live under 
administration-imposed spending ceilings. 


By Evert Clark 

Washington— Industry has been given 
guidelines for survival as Air Force pre- 
pares to stay within administration- 
imposed spending ceilings in spite of 
rapidly rising costs and the expensive 
transition to more missiles and fewer 

Details of a recent Pentagon briefing 
for top industry executives (AW June 
24, p. 26) reveal that USAF has told 
management to: 

• Cut overhead. Figure suggested is 
12%, the amount by which USAF is 
cutting its headquarters overhead in 
Fiscal 1958. Included arc personnel, 
leased space, facilities, etc. Aircraft 
prime contractors were told they face 
the alternatives of reducing plant pro- 
duction facilities or eliminating all 
charges to the government. 

• Cut engineering costs. This already 
has resulted in orders aimed at severely 
curtailing overtime (see p. 29). An- 
other target is duplication of various 
engineering capabilities at branch and 
division plants. Companies were warned 
against "using the method of quantity 
engineering instead of quality engineer- 

• Cut unit price even though produc- 
tion volume is reduced. Pattern has 
been that unit cost is highest when 
volume is lowest. Industry was told, 
however, that fewer weapon systems 
and fewer aircraft of a type will be 
procured in the next few' years, and 
that unit cost must stay down in spite 
of lower orders. 

Assistant Secretary for Materiel Dud- 


ley C. Sharp called for economies all 
the way from “executive compensa- 

Lt. Gen. C. S. Irvine, Deputy Chief 
of Staff for Materiel, said solution of 
these "very real problems” will require 
"changes in thinking not only here in 
the Pentagon but in the management 
of every plant in the country', and right 
down to the folks doing the work." 

Burden obviously is being placed 
largely on individual managements. 
Even though broad guidelines have 
been laid down, further briefings will 
be held, and directives and procure- 
ment regulations will be issued both by 
Defense Department and Air Force. 
Briefing Highlights 

Other highlights of the briefing: 

• Partial funding, although it has 
helped create the current situation in 
which spending is running ahead of 
estimates, has been virtually eliminated 
as a part of the current problem. Com- 
promises between Defense Secretary 
Charles E. Wilson and his comptroller, 
Wilfred McNeil, on one hand and Air 
Force on the other will result in less 
and less partial funding as time goes on, 
but cutdown will be gradual enough 
not to jeopardize USAF's program. 

• Wing strength. Secretary James H. 
Douglas admitted that USAF "really 
dropped this year five wings out of 
what we have always referred to as the 
137-wing program," as pointed out by 
Aviation Week last Jan. 21 (p. 26). 
"We have changed the composition of 
that program a little bit so that we 
actually nave 137 wings, but there is 


the reduction of five that I refer to,” 
Douglas said. Nine more wings have 
been cut from the Fiscal 1958 budget, 
Douglas said, "so that really in a period 
of about a year and a half we will have 
programmed out roughly 10% of our 
wing strength." 

• Stretchouts and cancellations of con- 
tracts. Sharp made it clear that this 
is largely undecided so far. To cut 
expenditures will require "some kind 
of drastic action," Sharp said. "It may 
take the form ... of the elimination 
of some programs. We hope not; we 
do not know, it may take the form of 
stretching out some of our programs. 
... All of us arc going to have to in- 
dulge in considerable soul-searching.” 

• Firms which have not moved into 
missile and electronic fields will be 
hardest hit (see box below). Turbojet 
engine manufacturers face sharp curtail- 
mcnts-40% of current procuremcnt- 
over the next few years, with airframes 

"Tlie regime of the turbojet engine, 
development and production-wise, ap- 
pears to be reducing in the not too 
distant future,” Maj. Cen. David H. 
Baker, director of procurement and 
production for Air Materiel Command 
said, “. . . Production facility data for 
this industry' ... is as severe, or even 
worse, than that ... for the aircraft 
industry itself. The projected produc- 
tion quantities will not support the 
present complex of jet producers. 
Therefore, a shrinkage in engine plant 
capacity for the jet producers is indi- 
cated in the years ahead." 

Limited Money Channels 

• "Significant changes” in company re- 
sponsibilities. "Buying fewer numbers 
of aircraft systems’ and lesser overall 
quantities will almost inevitably result 
in fewer prime weapon systems con- 
tractors,” Gen. Baker said. "Money 
will be flowing to the industry through 
a much more limited number of chan- 
nels. Neither the R&D nor the pro- 
curement budget can continue to sup- 
port the losers of new systems contracts 
on the scale that now exists." 

Weapon systems concept will have 
more and more impact, he said, espe- 
cially in electronics. 

Consequences, Baker said, include 
continuation of USAF’s policy that air- 
craft finns-facing “the impact of re- 
duced aircraft”— will be "designated as 
missile-system contractors even though 
some electronic companies have, with 
good justification, argued that they 
should be prime in complex missile sys- 
tems. Tlie primes will continue to 
play an increasingly important role in 
the managing of weapon systems. . . . 

“If wc are to restrict the prime wca- 


Where USAF Dollars Will Go 

vears, reflecting the rapid shift in emphasis from manned aircraft to missiles, was 
given to industry leaders at a USAF briefing by Maj. Gen. David H. Baker, directoi 
of procurement and production for Air Materiel Command. 

Figures arc. based on an expected constant dollar availability of S7 billion and do 

maintenance procurement items. Basis of comparison is Fiscal 1956. 

• Aircraft— Drop from $4 billion to "something slightly less than $2 billion." 

• Missiles— Increase from S500 million to around S2.8 billion-a jump of $2.3 billion, 
which more than offsets the loss in aircraft. Baker explained that some electronics 
spending is included in this missile figure but most is reflected in tlie electronics 
item itself. 

• Engines— Drop from $1.5 billion to less than one billion, or a reduction of one- 
third. Turbojet engines will drop 40%, but ramjet and rocket engine increases will 
partly offset this, Baker said. 

• Electronics-Jump from $750 million to $1.3 billion, almost doubling and reflect- 
ing “the increased role of electronics in the complex weapons wc arc building.” 
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pon system contractor to his role of 
phasing and integrating subsystems, wc 
need more companies who have a com- 
plete subsystem capability, both design- 
wise and production-wise (AW June 
24. p. 39). 

“. . . There is a clear requirement 
for those companies so qualified to ex- 
pand their horizons and more aggres- 
sively acquaint themselves with the un- 
resolved subsystems requirements which 
confront both the weapons contractor 

Dollar Availability 

• Dollar availability'. Planning is going 
ahead on the theory that the current 
levels of approximately S7 billion for 
procurement and production, $700 mil- 
lion for research and development and 
$10 billion for operation of USAF will 
be available over the next few years. 
Pinch comes, however, in the fact that 
current spending is running above those 
levels, and the administration insists 
that it be cut. 


Although spending estimates for 
Fiscal 1957 and 1958 were far off from 
what actual spending has turned out to 
be, Douglas said procedures used to 
make the estimates “were almost uni- 
formlv accurate” in Fiscal 1954, 1955 
and 1956. 

But “rapid, spectacular growth of the 
ballistics missile program during Fiscal 
1957" shortened lead time, obligating 
early in the year and compressing pro- 
grams. rising costs, and other factors 
put spending out of line. 

"The payment oil (the ballistic mis- 
siles) program during the year (Fiscal 
’57). or during the first six months of 
the fiscal year, substantially doubled as 
against the estimate for that program 
when the budget for 1957 was formu- 
lated by the Air Force.” Douglas said. 

"Also the manner in which that pro- 
gram has been financed has contributed 
to the situation in that we have not 
been financing the purchase of end 
items two years in the future. We have 
really been paying for effort as wc went 


along, and making available funds to 
meet the requirements for the next 
four or six months. 

"Although it was realized that this 
program would spend more rapidly than 

mated that it would spend at the rate 
of something like 60% to 70% in tile- 
first year of the program.” 

Hold Unit Cost Down 

• Unit price. Sharp said “we ought to 
look carefully” at the "customary 
thinking in Air Force and the industry 
that a reduction in the rate of produc- 
tion is accompanied bv a rather drastic 
increase in the unit price. . . . We 
must find ways to reduce the overhead 
and the other expenses to keep the cost 
of the products very closely if not ex- 
actly the same as they were when they 
were produced in higher quantity. This 
will take all of the ingenuity. I am sure, 
which you can develop.” 

• Engineering. “It is timely now to 
lake a good look at all of our engineer- 
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USAF Representatives 

Washington-Air Force officials attending the Pentagon presentation on reduction 
in costs of development and procurement programs included: 

• Secretary James H. Douglas. 

• Under Secretary Malcolm A. MacIntyre. 

• Assistant Secretary for Materiel Dudley C. Sharp. 

• Vice Chief of Staff Gen. Thomas D. White, incoming Chief of Staff. 

• Gen. E. W. Rawlings, Commander of Air Materiel Command. 

• Lt. Gen. C. S. Irvine, Deputy Chief of Staff for Materiel. 

• Maj. Gen. M. E. Bradley, Jr., Assistant Deputy Chief of Staff, Materiel. 

• Maj. Gen. D. H. Baker, Director of Procurement and Production, Air Materiel 
Command. 

• Maj. Gen. R. P. Swofford, Director of Research and Development for Deputy 
Chief of Staff, Development. 

• Maj. Gen. J. M. Sessions, Jr., Vice Commander, Air Research and Development 
Command. 

• Maj. Gen. D. F. Callahan, Assistant for Programming for Deputy Chief of Staff, 
Operations. 

• Brig. Gen. Waymond A. Davis, Director of Procurement and Production for 
Deputy Chief of Staff, Materiel. 

• Maj. Gen. T. P. Gcrritv, outgoing Assistant for Production Programming, Deputy 
Chief of Staff, Materiel. 


ing departments and be sure that we 
arc not using the method of quantity 
engineering instead of quality engineer- 
ing," Sharp said. Gen. Baker cited the 
"tendency since the Korean expansion 
to develop engineering capabilities at 
branch and division plants." He called 
this "one of the most costly forms of 
overhead" and called for “critical re- 
examination of need and dispersion, as 
well as our capability' to support it.” 
Surplus Space 

• Facilities. There is “a tremendous 
surplus of space in our prime plants,” 
Baker said. "The surplus currently 
stands at 22.5 million sq. ft. It steadily 
increases to 57 million sq. ft. by the 
end of 1961.” By then there" is a 
projected 72.5 million sq. ft. available 
against a need of 15 million. But 
allowing for "flexibility' ... to accom- 
modate the new program as it phases 
in to meet scheduled acceleration and 
to pror ide for some degree of expansi- 
bility" and planning for single-shift 
operation, the total need is raised to 
20 to 25 million sq. ft. Provision has 
to be made for additional capacity' re- 
quired for “isolated locations, for’ test 
and tcar-dorvn purposes, and for a cer- 
tain amount of modernization.” 

But USAF thinking has been 
changed by "the advent of the nuclear 
bomb and long-range bombardment 
aircraft," which mean “the likelihood 
of a decisive phase of a war being 
fought within the first few months has 
increased tremendously,” Baker said. 

Result: "We feel today that our 
limited funds should be placed in a 
force in being, rather than being uti- 
lized to maintain excessive capacity at 
very heavy cost,” Gen. Baker said. 

Gen. Irvine said USAF and industry 
cannot “use people to keep plants open 


and to guard old World War II empty 
buildings." 

USAF “cannot afford to approve the 
addition of a single foot of production 
capacity until we have exhausted every 
possible alternative and every' possible 
availability in this area,” Gen. Baker 

“A corollary is a similar firm objec- 
tive attitude on Certificates of Ncces- 

frequently encounter unnecessary facil- 
ity expansion by industry after industry 
has completed the construction, and 
the government absorbs the accelerated 
depreciation at this time.” 

• Lease space. “We must set in motion 
immediate plans for the relinquishment 
of lease space,” Baker said. "With 
very, very few exceptions, our scattered 
and broken-up parcels of lease space can 
be accommodated in the space to be 
freed by declining programs. We in- 
tend to police this area very closely." 

Baker also said production schedules 
must be analyzed “and where complete 
plants are to become idle, prepare to 
close them." 

• Overhead. This “demands our imme- 
diate attention," Baker said. Normally, 
relative overhead ration should decline 
as direct labor outlays increase. "How- 
ever, despite the large growth in the 
labor base for the calculation, there has 
been no corresponding decline in over- 


Navy Cuts Contracts 

Washington-Caught in a budget 
squeeze, Navy last week terminated its 
contract for the Douglas A4D-3 ad- 
vanced carrier attack plane and sharply 
curtailed its development contract for 
the Lockheed W2V-1 early-warning air- 
craft. A4D-3 contract involved a total 


head rate— but rather, a steeper climb," 
Baker said. "This trend in overhead 
will be given much closer scrutiny and 
additional emphasis in the contract 
negotiation phases of our placement of 

Efforts to "stabilize overhead at a 
constant relationship to the labor base 
throughout the phase down period” will 
mean to contractors that "insofar as 
overhead charges to government con- 
tracts are concerned, fixed costs— or sup- 
posedly fixed costs— must become varia- 
ble." 

Low Overhead or Profit Loss 

“If management is unable to find 
ways and means of varying these costs 
to the government,” Gen. Baker said 
bluntly, "then they will have to be paid 
out of profits." 

• Dual sources. "New thinking on the 
matter of a future war" also has had its 
impact here, Gen. Baker said. "The 
cost in current funds of maintaining 
dual sources where they are provided 
only for protection of a mobilization 
base cannot be supported at this time.” 

"... A rule of thumb that we utilize 
in examining a second source for an 
aircraft or engine normally can be esti- 
mated at least S100 million before we 
start anv product coming out of the 
door, "these increased costs of dual 
sources are evident throughout the cost 
reimbursement areas of our contracting. 
This applies to all levels of our indus- 
trial structure.” 

• Subcontracting. Sharp said congres- 
sional committees have called to USAF’s 
attention “several instances where prime 
contractors have, I might say, not been 
as careful as they could be in getting 
the lowest possible prices from the sub- 
contractors." Admitting that this “is a 
difficult field," Sharp said industry 
must “somehow or other work out bet- 
ter procurement methods to be sure 
that you are achieving the lowest pos- 
sible prices for the material that vou 
are receiving.” 

Baker said there are “both pluses and 
minuses" for small business. Increasing 
use of the weapon system contractor 
"transfers a large share of the purchas- 
ing responsibility away from the gov- 
ernment," lie said, but “as a minimum 
we must maintain the present volume 
of business they are receiving from our 
programs." Weapon system contrac- 
tors "must be constantly alert” to make 
maximum use of small businesses, and 
USAF “intends to, and must, police 
this activity," Gen Baker said. 

• Executive compensation. Sharp called 
this “a rather touchy subject which I 
think is a very sensitive one in the 
present climate of economy both in 
the Congress and among our people in 
this country as a whole." USAF “will 
have to look very carefully at any in- 
creases in executive compensation which 
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would be charge to government con- 
tracts," Sharp said. 

• Reliability. More than any other 
factor, reliability is limiting operational 
capability now and “is becoming more 
critical as time goes on,” Gen. Baker 
said. In many cases companies “have 
failed to advance with the weapon 
system technology, and arc following 
the quality patterns used when their 
products were much less critical to the 
performance of the aircraft.” 

Gen. Baker called for “a general 
upgrading of the efforts toward uniform 
quality, a stronger knowledge of the 
environmental and use conditions sur- 
rounding their products and a great 
increase in the scope and effectiveness 
of their testing." 

• Development. Secretary Douglas 
said all of industry is “familiar with 
the feet that we have perhaps given 
some evidence of the changing attitude 
in development of what we have re- 
garded as very important projects.” 

"Some we have had to terminate," 
Douglas said, “and we are faced with 
the problem of rigid selection on a 
basis of essentiality of our development 
projects, and even of some projects that 
nave passed development stage, pos- 

Gen. Baker said “costs of the initial 
development arc at tremendously high 
levels" m superior missiles and aircraft 
because of increased ranges and skills 
demanded and warned that "these de- 
velopment costs are reaching the point 
that they may be controlling in the 


decision to undertake new systems." 

In aircraft, high investment in planes 
to be superseded and high develop- 
ment cost of replacement systems 
“make it essential that we limit our new 
systems to those that will give us large 
jumps in performance,” Baker said. 

"With first articles coming at multi- 
millions of dollars per copy, this leaves 
no room for second-guessing or for non- 
performance aircraft.” 

Boeing Proposes Plan 
To Cut B-52G Costs 

Washington— Proposal by Boeing Air- 
plane Co. for substantial savings on 
B-52G procurement costs has been ap- 
proved in principle by USAF. 

Boeing had investigated the idea 
prior to the recent Air Force briefing 
to industry on the need for cost-cutting 
(sec page 26). Plan was presented to 
the Air Force the day after the briefing. 

It calls for assembly and delivery- of 
the improved long-range B-52 at the 
Wichita, Kan,, plant only instead of 
at Wichita and Seattle as previously 
planned. 

This would: 

• Eliminate cost of tooling the Seattle 
plant. 

• Terminate Seattle assembly of B-52s 
almost a year earlier than previously 
planned, while still delivering the same 
total quantity of B-52s in "substantially 
the same period of tinie.” 

• Concentrate production of Boinarc 


interceptor missiles at Seattle. Previous 
plan had been to build in Wichita and 
assemble in Seattle. 

• Free part of the Seattle plant for fab- 
rication and assembly of components 
for the B-52G to support Wichita pro- 
duction schedules. 

• Free part of Seattle for work Boeing 
hopes to obtain in “new advanced air- 
craft and missile programs.” The com- 
pany says it is “actively seeking such 
work” and has provided at its own ex- 
pense a S25 million developmental 

The B-52G has substantially in- 
creased range due to a large wing con- 
taining integral fuel tanks (AW May 1 3. 
p. 23). After studies with the Pratt & 
Whitney J75 engine, Boeing decided 
to keep the J57 in the improved ver- 
sion, emphasizing economy of fuel 
consumption instead of power, since 
the larger engine would still not make 
the bomber supersonic in level flight. 

USAF Chooses HOK-1 
For Fire-Rescue Use 

USAF competition for a local crash- 
rescue helicopter was won by Kaman 
Aircraft HOK-1, which carries fire 
fighting equipment slung on its exter- 
nal cargo hook and a rescue crew of 
three in addition to pilot. 

Procurement of the helicopter will 
be started in the Fiscal 195S program. 

Tlie competition began in June 1956 
and seven companies were entered. 



New Helicopter Carrier Planned for French Navy 

First picture of French Navy’s carrier specially designed for helicopter use, which is now under construction in Brest, France. Schedule 
calls for the 10,000-ton vessel to be completed by 1961. Carrier, planned for convoy or amphibious operations, will carry 12 French 

submarine equipment. Vessel will be 576 ft. long, with a bcani of 77 ft. At speed of 15 kt., radius of action is expected to be 6,000 mi. 
Maximum speed is predicted at 26.5 kt. Armament consists of six automatic 100 mm. guns. Carrier’s engines will generate 40,000 hp. 
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Quesada Will Contract Airways R&D 


By L. L. Doty 

Washington— Ehvood R. Quesada, 
new special assistant to President Eisen- 
hower for aviation, told Aviation 
Week last week that research and de- 
velopment for the future airways sys- 
tem will be conducted by industry or 
technical universities on a contract 

Quesada said contracts may be let 
by mid-1958 for the development of 
air traffic control techniques and facili- 
ties to insure continuing modernization 
of the airways system on a long-range 
basis. He also said he planned to 
draw heavily on the air transport indus- 
try for talent "to participate actively in 
defining the airways problem and pre- 
paring an overall plan.” 

Quesada, who was swom in last 
week at the White House, replaces 
Edward P. Curtis. Curtis plans to re- 
turn to his former post as Eastman 
Kodak Co. vice president in Rochester, 
N. Y. (AW June 17, p. 25). Curtis 
headed the Aviation Facilities Planning 
Group which developed the basic plan 
for a future airways system. 

Quesada told Aviation Week he 
anticipates making no major changes in 
the proposals prepared by the Aviation 
Facilities Planning Group, although 
Curtis has urged against adhering 
strictly to the report in making future 
plans. Quesada referred to the report 
as a “bible” and said it would serve as 
a broad-scale guide in developing a 
detailed program. 

Three-Phase Program 

Here is the three phase program 
Quesada intends to follow in imple- 
menting the Curtis plan: 

• Improve the Civil Aeronautics Ad- 
ministration's three year plan for federal 
airways by accelerating the program and 
developing doctrines for the use of the 
equipment installed as a part of the 
program. Quesada wants to break pres- 
ent bottlenecks in air traffic control at 
once through “operations research" and 
the immediate application of improved 
operational procedures. 

• Define the airways problem in detail 
and select from the present state of art 
those facilities that can be put to work 
in the system. The program will in- 
clude tests and experimental activities 
as a means of integrating techniques, 
equipment and procedures into the 
working system. Quesada estimates 
this phase of the program, which will 
be handled by the interim Airways 
Modernization Board (AW April 29, 
p. 38), will require five years before it 
is completed. 

• Development of an airways system 


for the distant future. This will be a 
pure research and development program 
employing techniques and devices that 
arc now unknown or theoretical for 
an airways system 20 years from now. 
Quesada’ said he wants this phase to 
move "uninhibited by what we now 
know.” He said he does not "intend 
to touch this step of the progarm for at 
least one year.” 

Industry Contracts 

Quesada says he will "contract with 
industry or academic centers for an 
impartial investigation and research pro- 
gram to uncover vacuums where no 
work has been done previously.” He 
added that the "entire spectrum of 
techniques and facilities" will be 
searched and the most adaptable ideas 
and equipment will be "extracted from 
industry at large." 

The Airways Modernization staff will 
consist of experienced representatives 
from the transport industry and civil 
aviation as well as from the govern- 
ment and military segments of aviation, 
Quesada said. He added: 



“We will seek personnel who will be 
influenced by practical requirements 
and whose vast knowledge will be felt 
in the concept of an airways system." 

He said he would look for technical 
people who must be “intelligent buy- 
ers” and who will serve on a long-term 
basis so that their loyalty to the AMB 
will be undivided. 

Quesada explained that his role as 
special assistant is in an administrative 
capacity without executive authority as 
contrasted to the chairmanship of the 
AMB which will have executive author- 
ity. His primary task will be to exer- 
cise leadership in implementing a per- 
manent plan of organization and in 
preparing the necessary administrative 
policy and legislation required to 
execute the plan. 

He will act as an advisor to the 
President on aviation matters and will 
serve as non-voting chairman of the 
Air Coordinating Committee until it 
is absorbed by the permanent Federal 

The° AMB n c’hairman wilT serve in a 
technical capacity, and the presidential 
assistant will be confined to administra- 
tive practices, he explained. Although 
it is possible that both posts could be 
held by the same person, Quesada 
refused to speculate on the possibility 
of his being named AMB chairman in 
addition to presidential assistant. 

A bill to create the Airways Modern- 
ization Board went to the Senate floor 
last week for debate following its unan- 
imous approval by the Senate Com- 
merce Committee. Most observers are 
convinced that the bill will pass both 
sides of Congress this session without 
any major modifications. 

Airspace Problem 'Critical' 

The Airways Modernization Board 
will be established as an interim agency 
to be superseded after three years by the 
permanent Federal Aviation Agency. 

Asked if he felt this interim period 
could be compressed into a shorter 
period of time as suggested by some 
members of both the House and Senate 
Commerce Committees, Quesada said 
he felt the entire three years would be 
required to lay the groundwork for a 
permanent plan of organization and to 
prepare policy and legislation with the 
required amount of thoroughness. 

Regarding the present conflict be- 
tween civil and military aviation on the 
allocation of airspace (AW May 27, p. 
40), Quesada admitted the problem is 
now "critical” and promised it would 
be "examined with a high degree of 
urgency.” 

He said such conflicts would con- 
tinue to be resolved by the Air Co- 
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ATA Says Planned Navy Base 
Will Cripple California Airways 


ordinating Committee until the Fed- 
eral Aviation Agency is established but 
added that some improvement is in 
sight since unsettled disputes can now 
be referred to the President through 
Quesada as presidential assistant for 
final decision. 

Quesada said military and civil mem- 
bers of the Airways Modernization 
Board and, later, the Federal Aviation 
Agency would serve with stronger 
lovalty to the board and agency than 
to the segments of aviation they repre- 
sent since they would not be working 
on temporary assignment but on a 
permanent basis. As a result, he said, 
members would approach such con- 
flicts as now exist between the various 
aviation groups more objectively. 

No price tag has been set on overall 
costs for the entire program, although 
it has been estimated that expenditures 
will be "substantially” in excess of the 
amounts presently spent for air traffic 
control. However, Quesada does not 
advocate the early introduction of user 
charges nor does he envision direct 
assessments of airways users soon. 

Quesada came to the post of presi- 
dential assistant after retiring from pri- 
vate industry where he served as a di- 
rector and officer of Olin Industries and 
Lockheed Aircraft Corp. 

Negotiated Contract 
Cutback Is Urged 

Washington— House Armed Services 
Committee is renewing its drive to 
narrow the area for negotiation of dc- 

The Investigating Subcommittee 
headed by Rep. Edward Hebert (D.-La.) 
last week called for elimination of one 
of the 17 possible exemptions to com- 
petitive bid contracting under the 
Armed Sen-ices Procurement Act. This 
exemption authorizes negotiation dur- 
ing the period of an emergency declared 
by the President. Similar legislation was 
passed last session by the House but 
died in the Senate. 

The Hebert group pointed out that 
$5.3 billion of the total SI 3.6 billion 
in defense contracts negotiated during 
the first nine months of last year were 
justified on the grounds of the emer- 
gency declared by President Truman at 
the outset of the Korean war. The 
"emergency” has never been revoked. 

The legislation, however, is not ex- 
pected to have a substantial effect in 
further shifting defense contracts from 
a negotiated basis to a competitive bid 
basis since there would remain 16 other 
possible exemptions. These include: 
"public exigency;" "impractical to 
secure competition by formal adver- 
tising;” “standardized and interchange- 
able parts;” "experimental, develop- 
mental, or research work.” 


By Russell Hawkes 

Los Angeles— Civil air space users arc 
virtually powerless to present cutting of 
important airw-avs between Southern 
California and the Pacific Northwest by 
aircraft from the planned Navy jet base 
in Lemoore, Calif., according’ to J. R. 
Dcttman, Air Transport Assn, spokes- 

Dettman says civil users cannot op- 
pose arbitrary military actions because 
military agencies hold voting majorities 
on the Air Coordinating Committee's 
Air Space Panel in Washington and on 
regional air space subcommittees. 

Operation of about 500 jets from the 
proposed Naval Air Station would pene- 
trate the six major north-south airways 
which ATA says arc needed to handle 
air commerce through Central Cali- 

Bcst remaining hope to forestall Navy 
action is that farmers interested in keep- 
ing the Navy out will hike land prices 
or that local governments trying to 
keep land from being withdrawn from 
their tax rolls will be able to get the 
problem kicked to top levels in the 
Eisenhower Administration. The oppo- 
nents to the air station lost a round last 
week when the House Armed Sen-ices 
committee approved $30,594,000 for 
construction of the base. 

The Navy originally proposed con- 
struction of the base to the Los Angeles 
Air Space Subcommittee a year ago in 
two parts. One part covered establish- 
ment of the base; the other the estab- 
lishment of nearby restricted areas for 
operational training missions such as 
air-to-ground and air-to-air rocket firing 

Navy later abandoned the proposal 
for restricted areas because of civilian 
opposition. 

Privately, some lower echelon Navy 
officers are saying this will make the 
32,000 acre NAS Lemoore “a $75 mil- 
lion parking lot." Nearby operational 
areas arc necessary to obtain a reason- 
able amount of training time out of the 
short flight duration of jet aircraft. 

Civilian air space users arc convinced 
that, if the base is built. Navy later 
will demand restricted areas on the 
grounds of making the investment in 
the base pay off. 

There is no reason to suppose this 
effort would fail if made sometime be- 
fore the establishment of the proposed 
Federal Aviation Agency now before 
Congress. 

Under the present system, regional 
air space subcommittees are composed 
of voting representatives from the Air 


Force, Navy, Army, Federal Communi- 
cations Commission, Civil Aeronautics 
Administration and the Civil Aeronau- 
tics Board. Since the FCC member 
rarely votes on any subject outside of 
his own province, there are usually 
three military votes to two civilian votes 
on questions of air space assignment. 

A military member is not free to 
weigh the justice of a civilian argument 
on the basis of his own broad experi- 
ence. If one of the several commands 
which he represents opposes the argu- 
ment on the basis of its own interests, 
the military member is bound to vote 
against it. ' 

Since decisions of the subcommittee 
must be unanimous, civilian members 
must give in, work out a compromise 
or toss the problem to the Air Space 
Panel in Washington. Here, civilian 
interests arc outweighed by a vote of 
four to three. Again, all decisions must 
be unanimous and, if no agreement is 
reached, the problem is sent to the 
parent Air Coordinating Committee 
where again civilian aviation interests 
are also outweighed. 

Beyond this, there is the President 
but in the past the committee has al- 
ways been reluctant to pass a problem 
to the White House. 

Some compromise is always reached 
before this is necessary. Many people 
in civil and military aviation feel the 
compromise idea has been overworked. 
Highest consideration so far received 
by the Lemoore controversy is at the 
Air Space Panel level. 

Many civilian operators in the West 
say they are weary of the committee 
approach to executive decisions. They 

air space users are rooted in this 
approach. 

Until a single-executive Federal Avia- 
tion Agency is established— the present 
timetable calls for its establishment in 
three years— the Air Coordinating Com- 
mittee will continue to settle air space 
disputes. It is possible that more of 
the unresolved conflicts will be sent 
to the President for decision through 
the newly appointed Presidential Assist- 
ant Ehvood Quesada who will serve as 
the new chairman of the ACC if the 
Airways Modernization Bill passes. 


Correction 

Sale of 48 French aircraft to the Ar- 
gentine involved the Morane-Salunicr 

Hie Fouga Magister jet trainer as re- 
ported in AW June 10, p. 23. 
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Norstad Details ‘Accidental’ War Chances 


By Claude Witze 

Paris-Gcn. Lauris Norstad, supreme 
allied commander for Europe, is not 
optimistic that any clash of NATO 
forces with the Soviets could be con- 
fined to a local war on his eastern front. 

His reasoning is simple. The Gen- 
eral asks: 

"Gould the Russians start what they 
believe will be a local war and accept 
defeat? 

"Could they start a war using small 
atomic weapons and resist the tempta- 
tion to add bigger and more potent 
ones as the fighting progressed?” 

In both cases, the obvious reply is 
negative. Gen. Norstad clearly con- 
cludes that if war starts it will be a 
general war, but he does not believe 
that Russia is in a position to deliber- 
ately start such a conflict. The deterrent 
is USAF's Strategic Air Command. 

Both Gen. Norstad and spokesmen 
for the U. S. Seventh Army in Germany 
indicate the sensitive border along East 
Germany, Czechoslovakia, Greece and 
Turkey is a key area in this possibility 
of an "accidental general war. On top 
of this arc the restless satellites, each 
one a tinderbox. With any outbreak 
such as the one in Hungary the entire 
NATO military organization will go 
on a 24-hr. alert. 

In Gen. Norstad's opinion any effort 
to place a limit on the size of atomic 
weapons to be used in case of war 
would only guarantee destruction of the 
NATO "shield forces” in Western Eu- 
rope. He points out that the Russians, 
not NATO, will start any war that 
breaks out. This gives them the initial 
advantage which always goes to the ag- 
gressor. To take advantage of tactical 
situations as they develop, the Soviets 
would be under pressure to throw more 
and more potent weapons at the West- 

advantage with each graduation. It 
would be impossible for the NATO 
powers to keep ahead and not be guilty 
of violating any agreement they had 
made to limit the size of weapons. 

SHAPE'S chief is confident that sup- 
port of NATO is undiminished in spirit 
regardless of what changes have been 
ordered in military support by some 
member nations. He says NATO’s "as- 
surance” will be cut with the projected 
loss of 13,500 British soldiers, largely 
because they are excellent troops. 

On the other hand, this will be off- 
set to some degree, starting within a 
week, as the first three divisions of the 
new German army are added to 
NATO's camp. Eventually, there will 
be 12 German divisions in the total of 
30 under Gen. Norstad’s command. 


So far as airpower is concerned, the 
NATO tactical force in Europe is five 
or six times larger than it was in 1951. 
At that time, when President Eisen- 
hower was boss at SHAPE headquar- 
ters here, he had only 21 NATO air- 
fields. They were not modem and were 
not properly dispersed. 

Today, according to Gen. Norstad, 
there are more than 150 scattered 
NATO airfields in use; 67 more will 
be added to the network by the end 
of 1958. In addition, there is an un- 
counted large number of airports not 
under NATO control but available to 
NATO air forces in event of war. 

There is an active program under 
way to protect these fields and other 
prime targets with the Nike anti-aircraft 
missile. The airports themselves have 
cost NATO from S2 million to S8 mil- 
lion each. In about a year and a half 
they will be serviced by 8,500 kilo- 
meters of new fuel pipelines. 

Responsibility for Europe's early 
warning system was laid on Gen. Nor- 
siad’s desk only about a year ago. At 
that time, each border nation was re- 
sponsible for coverage of its own area. 
There was no coordination of equip- 
ment in types and capability, range was 
poor, reports were not centralized and 
long sectors of the border were combed 
by radar beacons only eight hours a day 
and five days a week. 

NATO now has on order a new 
radar system comparable to the North 
American DEW line. It will be capa- 
ble of tracking aircraft 100 mi. behind 
the Iron Curtain. Scheduled for com- 
pletion in 1959, it will operate 24 hr. 
a dav and provide an efficient radar 
screen, linked to the DEW line and 
providing added warning for SAC com- 
mands located in North America, 
Africa and Spain. 

Despite the fact that he is a USAF 
officer, Gen. Norstad puts great em- 
phasis upon the importance of NATO's 
ground forces in Europe. There arc 
some observers at SHAPE headquarters 
with the opinion that he is more em- 


Palma, Majorca— Despite a meager 
supply of first-line aircraft, the U. S. 
Sixth Fleet is confident that it will 
make a substantial contribution in the 
event of war. 

Vice Adm. Charles R. Brown. Sixth 
Fleet commander, gives the Soviets 16 
hours to knock him out if they are to 
do it. And, if they try. Brown says, the 
Soviet effort will open the way for the 
Strategic Air Command. He adds that 
SAC would be free to hit the Russians 


phatic about this than his predecessor, 
Gen. Alfred M. Gruenther, Army offi- 

Gen. Norstad frankly says that there 
are "marked weaknesses” in the air de- 
fense system and he is working hard to 
correct them with such things as the 
new early warning line and addition of 
the German Air Force with more than 
1,300 jet combat aircraft. 

Of his ground forces, he says "they 
are not yet what they should be.” And 
the matter that disturbs him most is 
the disparity between American wea- 
pons and those of our allies, spe- 
cifically in the field of nuclear delivery 

He says the European soldier differs 
from the American most conspicuously 
in the tools he uses and indicates that 
it is up to the United States to correct 
this situation. 

The line between NATO and the 
Soviet bloc is about 4,000 miles long. 
Gen. Norstad believes a war could start 
anywhere on this line should the poten- 
tial enemy make an error in judgment or 
fake some reckless or opportunistic 

Because of this possibility he says 
“we cannot omit or skip at any point 
along our eastern frontiers the defensive 
strength which the Soviet threat dic- 


"The enemy might trump up a pre- 
text for crossing the frontier. We would 
then face not only an accomplished 
fact but also a dilemma. If wc did not 
take immediate action, wc would fail 
to meet the commitments of the alli- 
ance; if we did take it, wc would start 

From this, it follows that the air and 
ground defensive forces deployed in Eu- 
rope are an essential part of NATO's 
deterrent power. 

According to Gen. Norstad, the most 
perishable asset NATO has is the deter- 
mination to use this force if the need 
arises. The will to use it, he says, can- 
not be produced and stockpiled like 
atomic bombs. 


hard if they should throw all they have 
at the Sixth. He clearly doubts that 
the Soviets would take this chance. 

Contrary' to the opinion of most Air 
Force spokesmen for the U.S. and 
other North Atlantic Treaty Organiza- 
tion pow'ers, Brown insists that the fleet 
needs no defense by ground based air- 
craft. 

Such aircraft, he feels, arc needed 
only for adequate early warning and all 
possible interception over countries such 


Sixth Fleet Is Ready, Confident 
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as Turkey, Greece, Italy and Western 
Europe. 

There is no evidence that he will re- 
ceive such aid from any forces except 
those of USAF' operating out of Ger- 
many and Northern Italy. 

The Sixth Fleet today includes the 
carriers Forrestal and Lake Champlain 
carrying a total of 135 combat planes, 
three quarters of them for offensive 
strikes. The fleet’s prime mission. 
Brow'll says, is to support land battles in 
Southern Europe. 

The best aircraft for this mission is 
the Douglas A3D, but Browm has only 
12. Another 12 are due soon when the 
Roosevelt and Randolph replace the 
present carriers. 

The fleet at present has no ground- 
to-ground or ground-to-air missile ca- 
pability, but the Terrier-equipped cruiser 
Canberra is expected soon and the Ran- 
dolph will carry Chance Vought’s 
Regulus 1 surface-to-surface missile. 
The Sidewinder air-to-air missile is car- 
ried by the McDonnell Demon and 
North American Fury. 

Other aircraft with the fleet include 
the Douglas AD, Grumman Cougar 
and other planes used for early warn- 
ing, anti-submarine warfare and similar 
missions. 

On top of this, the Sixth sometimes 
has the aid of a hunter killer anti- 
submarine force composed of one sup- 
port carrier and six destroyers. Next 
visit of the group, w'hich serves with 
the fleet on a rotation basis, is sched- 
uled for September. 

Brown would like to have an anti- 
submarine unit on duty at all times 
plus two to four Forrestiil class carriers 
with their necessary' support. 

Such a move would double the size 
of the Sixth Fleet, which now' has 
approximately 60 ships, 25,000 men. 

Home base of the fleet is Norfolk. 
Adm. Brown says all local bases are too 
vulnerable to attack. They also would 
demand additional personnel, real 
estate investments and tremendous 
logistics support. 

At present, the fleet keeps only am- 
munition reserves ashore in the Medi- 
terranean. For economy reasons, how- 
ever, it purchases fuel in Naples, with 
tankers shuttling it to the combat ships 

The recent appearance of three 
Soviet submarines-which have sub- 
sequently been presented to Egypt— in 
the Mediterranean is viewed by Brown 
as interesting but, in itself, not too im- 
portant. 

He points out that the Russians 
clearly have the right to sail in the 
Mediterranean and to show their flag 
near that of the U. S. flag. 

Brow'n's intelligence officers say the 
biggest threat to the Sixth Fleet is the 
Soviet Tu-4 Bull bomber similar to the 
B-29. 


A3D, A4D, F-101 Modified 





Most noticeable change in latest Douglas Skvhawk, the A4D-2, is split plate rudder 
designed to improve control characteristics. Similar rudder is used on North American 
FJ-4B. Other changes: increased structural strength in fuselage and empennage to bike 
care of new power nidder which has dual hydraulic control; in-flight refueling equipment: 
single point pressure fueling system for ground. A4D-2 has completed 60-day Bureau 
of Inspection survey prior to evaluation at NATC Patuxent River and flight deliveries 
arc expected in July. Several hundred arc on order. 
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British P.1B Carries Inlet Spike 

Hist English Electric P.IB reveals some ol the change* from prototype including spike in inlet lor increased engine swallowing efficiency at 
supersonic speeds. Center body probably does double duty carrying radar equipment. Intake of P.IB is circular rather than oval as in 

Speed brakes have been relocated to top of fuselage near leading edge of fin. Powerplants are two Rolls-Royce Avons. probably RA. 2-ls 
rated at 11,250 lb. thrust without afterburner. 


Easing of ‘Need-to-Know’ Rule Proposed 


Washington— Sharp curtailment of 
the “nced-to-know” requirement for ac- 
cess to classified information in order 
to facilitate the flow of technical infor- 
mation among scientists and engineers 
is being urged by the Commission on 
Government Security. 

The nine-member group— composed 
of three members appointed by the 
President, three by the President of the 
Senate and three by the Speaker of the 
House— recently completed a year and 
a half study of the federal loyalty and 
security programs (AW June 24. p. 39). 
fn its report, it declares: 

“Tire application of the ‘necd-to- 
know’ policy should occur only on those 
occasions when there is sound reason 
to believe that the national security will 
be adversely affected.” 

Gardner Testimony 

Tile commission pointed to the testi- 
mony of Trevor Gardner, former assist- 
ant secretary' of the Air Force for re- 
search and development, “that scien- 
tists, engineers and physicists 'nccd-to- 
know’ all the facts they can get their 
hands on, because it is very difficult to 
ascertain which of them may develop a 
much needed idea. Applying 'nced-to- 
know' criteria to a scientific situation 
results in the crippling of progress. It 
is often impossible to define what a 


scientist needs to know in order to ac- 
complish his job.” 

It added, however, that controls un- 
der the industrial security program "will 
always be difficult because of inherent 
ambiguity of the test— 'need-to-know'— 
and because extraneous considerations 
tend to become involved, such as the 
conflict between the general desire to 
find out what the other companies arc 
doing and the natural reluctance of 
those companies to disclose more of 
their processes and techniques than is 

Other Recommendations 

Other recommendations on indus- 
trial security, which the commission 
said "should contribute substantially 
to an improved balance between the 


Criminal Prosecution 

Washington— Und 

r a criminal statute 

recommended by the Commission on 

Government Security 

persons in the gov- 

ernment or out wf 

make public the 


“top secret" docu- 

ments would be sul 


penalty of S10.000. 

ive years imprison- 

ment or both. At 


closures by govenm 





need for protection of the national se- 
curity and the need for free exchange 
of ideas and information,” were: 

• Establishment of an Office of Security 
under the Secretary of Defense. The 
security program of the three military 
services would be consolidated "into a 
single, integrated program, devised, 
controlled, supervised and operated" by 
this office. Instead of three sets of 
regulations, there would be one. Mili- 
tary security personnel, including in- 
spectors, would work under and be re- 
sponsible to the office rather than to 
their individual services. 

• Company-wide cognizance by only 
one government agency. This would 
expand the present policy within the 
Department of Defense under which 
a single service is assigned cognizance 
over a single facility. It would not only 
extend the cognizance to a company- 
wide basis but. in cases where military 1 
contractors also had non-military con- 
tracts-for example, with Atomic En- 
ergy Commission— the company would 
be assigned to only one agency or de- 
partment. 

• Security changes would be made only 
after consultation with representatives 
of the industries concerned. The com- 
mission ruled out bilateral consent as 
a “requirement" because this “would 
necessitate securing the approval of 
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EEMCO Type D-899 is a compact, lit 
cycle, 3-phase motor with an integral gear box that 
operates on 200 volt power. It was designed by 
EEMCO especially for use in supersonic aircraft and 
missiles and meets MiL-M-7s69-(A5G) specifications. 

Weighing only 11.25 pounds, it has a continuous 
output of 2.75 HP at 3140 RPM at the gear box. The 
power factor is 83% while the overall efficiency of 
the unit is 76%. Mounting flange is made to Spec. 

AND-20,000. 

A feature in the design of EEMCO Type D-899 is that the gear box 
acts as the motor support which places the base at approximately the 
center of gravity of the motor-pump assembly. This enables the unit 
to withstand the extreme shocks and vibrations encountered in super- 
sonic aircraft and missiles. With minor alterations, the motor can be 
made splash- and drip-proof. 

Type D-899 is another example of the fine craftsmanship found in all 
EEMCO products. EEMCO’s entire effort is confined to the design and 
production of linear and rotary actuators and special motors of high- 
output light-weight ratio. Many of the latest jet aircraft and missiles 
being developed or delivered carry EEMCO units. EEMCO products are 
also used for industrial applications where precise control tolerances 
are imperative. 

Designers and producers of motors, 
linear and rotary actuators... 



At last a | flexible Metal Hose 
which can replace rubber tubing 


Development of a flexible stainless steel hose with 
a smooth, turbulence-free interior now makes it 
possible to specify flexible metal hose in places 
where rubber or synthetic tubing formerly had to 
be used. 

This flexible hose, developed and patented by 
Dunbar Kapple, Inc., has conquered the problems 
of turbulence and pressure drop heretofore com- 
mon in convoluted metal hose. 

It’s now possible to have the strength and cor- 
rosion resistance of metal for use in free-flowing 
Freon, hydraulic, pneumatic or drain lines. Greater 
dependability and less deterioration are now attain- 
able with flexible metal hose and ducting in places 
where synthetic and rubber hose usage is marginal 


because of excessive temperatures and pressures. 
And, it’s at last feasible to refuel at high altitude 
with a long-lasting flexible metal hose. 

Smooth flow is assured by special fabrication. 
An outside retaining braid gives added strength. 
The flexible metal hose will stand pressures from 
vacuum to 1300 p.s.i. and up Inside diameters are 
%-inch to 6 inches and up with lengths from 1-inch 
to 100 feet. 

For further information . . write in confidence 
to Batavia or: Russell Engineering, 2205 Grand 
Avenue, Kansas City; 2140 Westivood Boulevard, 
Los Angeles; C. F Russell & Company, 146 4th 
Avenue, Bay Shore, Long Island. Your inquiry will 
receive prompt attention. 


DUNBAR KAPPLE, INC. 

- AIRCRAFT COMPONENTS DIVISION 
100-1 Island Avenue - Batavia, Illinois 



every contractor with which the govern- 
ment has an industrial security con- 
tract.” 

• Abolition of the “confidential" classi- 
fication for all future documents. Docu- 
ments already classified “confidential” 
should be made available to industry 
employes without clearance. Later, 
there would be a gradual review for de- 
classification of the documents. 

Declaring that the classifications of 
"secret" and “top secret” are adequate 
to protect the national security, the 
commission said that many documents 
now classified as confidential “could be 
so classified only by the greatest stretch 
of the imagination.” It noted that 
59% of all of the classified material of 
Department of Defense is now listed 
in this category. 

Any wholesale upgrading of "confi- 
dential” documents, the commission 
said, would be admission of previous 
“gross dereliction” in classification. It 

“Only a minimum amount of upgrad- 


By James Fusca 

Washington— Exploitation by indus- 
try of Solions, a new and versatile 
family of electronic components, is be- 
ing urged by the Naval Ordnance Labo- 

Creation of a commercial market for 
these electro-chemical devices, whose 
operation is based on the movement of 
ions in a solution, will accelerate their 
development, lower costs and increase 
availability to the Navy, the Laboratory 

Sohons. the name a contraction of 

transducers and control elements 
throughout a wide range of applications, 
according to Navy physicists. They arc 
small, lightweight, and highly sensitive 
to temperature, pressure, light, sound 
or acceleration. 

One ri pe *of Solion, an integrator 
about the size of a demitassc cup. may 
permit major size, weight and cost re- 
ductions for air navigation and inertial 
guidance systems. 

A navigation system designed to use 
electrochemical integrators would be 
capable of instantly sensing directional 
changes about all three axes and deter- 
mining distance and time-to-go drive 
indicators and control mechanisms. The 
inertial principle on which the integrator 
works gives it what is in effect a "mem- 
on'" of the original course which would 
permit a pilot or missile guidance sys- 
tem to correct quickly any deviation. 


mg of documents would be necessary. 

“Any risk involved in the abolition 
of confidential, so far as the industrial 
security' program is concerned, is mini- 
mized by the fact that the various in- 
dustrial phases of a confidential contract 
are so dispersed as to make it virtually 
impossible for any employe to assemble 
the information to the detriment of 

The commission also declared that 
there should be no censoring whatever 
of unclassified information. It en- 
dorsed the recent abolition of Com- 
merce Department’s Office of Strategic 
Information established to control the 
flow of unclassified technical informa- 
tion, observing: “Except in time of 
war there should be no agency of 
government censoring unclassified in- 
formation and materials. It is unrealis- 
tic to believe that technical publications 
and catalogs of American industry, 
available to the public in the U.S., 
would not be available to agents of 
foreign governments." 


One of the earliest anticipated uses 
for the Solion technique is for a visual 
exposure inctcr to protect personnel 
working near jet aircraft. Exposure to 
the low frequency acoustic signals of 
jet engines over an extended period can 
cause deafness. The. device would meas- 
ure the cumulative effects of the sound 
and visually indicate the total dose bv 
a change in color of the solution. 

The general areas of application: 

• Rate circuits of all descriptions 
whether operated from temperature, 
pressure, electrical or other sources. 

• Integration units requiring continu- 
ous readout of high precision or over 

• Product circuits involving either elec- 
trical derivatives or hydraulic flow. 

• Electrical and small signal amplifiers. 

Basic research on the Solion tech- 
nique has been performed by the Naval 
Ordnance Laboratory and the Defense 
Research Group of the University of 
Texas. 

Several of the staff members of the 
Defense Research Group have formed 
a corporation (Texas Research Asso- 
ciates Corp., Austin, Texas) and are 
presently seeking contracts from indus- 
try to develop Solion devices for com- 
mercial applications. 

All of the several different Solion 
types depend upon the movement of 
ions (electrically charged atoms or mole- 
cules) in a solution, instead of in a 
vacuum or gas as in the vacuum tube, 
or in a solid as in the transistor. 


The integrator unit is typical of the 
seven or eight types of Solions presently 
developed. It consists of a small cylin- 
der divided into two sections by a 
porous ceramic filter. Two electrodes 
are immersed in a solution of potassium 
iodide to which a small amount of 
iodine has been added. A low voltage 
battery supplies an initial bias of slightly 
less than one volt. By electrolytic ac- 
tion, the concentration of iodine in one 
chamber of the cylinder will change 
a; iodine, which cannot penetrate the 
filter, is converted to iodide, which can. 
An approximately linear increase in cur- 
rent flow takes place with an increase 
in the iodine concentration. 

News Digest 


Lockheed C-130 Hercules will be 
tested this summer by Marine Corps as 
possible banker for inflight refueling. 
Lockheed’s Georgia Division has been 
given contractual coverage by USAF to 
modify one airplane for the tests at 
Patuxent River, Md. A second airplane 
will be tested by Marines as a troop 
cargo transport. 

World wide demand for jet aircraft 
fuel now is higher than that for aviation 
gasoline, California Texas Oil Co. re- 
ports. In the last five years, world de- 
mand for jet fuels rose from 15 to 105 
million barrels a year, but aviation gaso- 
line consumption rose only 40%, from 
73 to 102 million barrels. 

Solar Aircraft Co., which ran up 
losses last year because of a strike and 
production shifts, ended its fiscal year 
April 30 with a S 384,981 profit, equal 
to 55 cents a share. Last vear the 
company earned 51,252,608 or 51.82 a 
share. Sales for the fiscal vear tobalcd 
S83 million, an increase of 61% over 
last year. Backlog was 591 million at 
the year’s end. 

Ryan Aeronautical Co.’s X-13 Verti- 
jet is being transferred from Edwards 
Air Force Base to an eastern USAF 
base by ship via the Panama Canal. 
Test pilot Pete Girard is due to go 
cast in the near future as well. In the 
meantime, two USAF AFFTC test 
pilots are starting VTO training at the 
tether rig at Ryan’s San Diego plant, 
preparatory to checkout in the X-13 
itself. 

Northrop Aircraft, Inc. earned 
SI, 313,331. equal to 86 cents a common 
share, in three months ended April 
30. For the same period last vear, earn- 
ings were SI. 114,634 or 74 cents a 
share. Sales for the 1957 three month 
period were less than last year, 569 
million compared with S86 million. 


Navy Wants Industry to Share 
Burden of Solion Development 
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Carriers Want New Continental Route 


Two airlines hope to turn Dallas-to-the-West case 
into opening for southern transcontinental route. 


By Craig Lewis 

Dallas— Hearings were completed 
here last week in a Civil Aeronautics 
Board route case that could produce an- 
other transcontinental trunk airline. 

Montb-long hearings before CAB Ex- 
aminer Thomas L. Wrcnn in the 
Dallas-to-the-West service case were 
confined strictly to the issue of service 
between Dallas and Ft. Worth and 
West Coast points, but other factors 
involved could mean the establishment 
of another cross-country airline. 

Two carriers are fighting to turn the 
case into a southern transcontinental 
case. And even if the CAB succeeds in 
limiting the case to the Dallas-Califor- 
nia route, such a route would complete 
a transcontinental route pattern for an- 
other pair of airlines in the case. 

At present, American Airlines has a 
monopoly on Dallas-West Coast service 
in the Dallas-to-the-West case, seven 
trunk airlines are trying to break this 
monopoly and add the route to their 

What Case Involves 

The case involves the establishment 
of competition on a monopoly route, 
and several of the applicants are the 
smaller trunklines the CAB has been 
trying to build up in a scries of major 
route eases. Thus, the case presents a 
classic test of CAB's recent policy of ex- 
panding competition by building the 
smaller trunks into stronger competi- 
tors of the big four. 

The route involved in the case senes 
the expanding air travel market between 
Dallas and Ft. Worth and Los Angeles 
and San Francisco/Oakland. It also 
provides east-west service to points in 
Texas, New Mexico, Arizona and Ne- 
vada. Here are the carriers asking for the 
route and the arguments they are using 
to back their applications: 

• Delta Airlines claims a historical in- 
terest in the growing Texas-Califomia 
market through its interchanges with 
American and argues that the back-up 
traffic from Delta's system east of Dal- 
las would make it the strongest competi- 
tor on the route. Delta also points to 
the advantages of linking military estab- 
lishments in the southeast and south- 
west with a one carrier service. 

• Braniff Airways argues that the route 
needs competition and that Braniff is 
in a position to offer strong competi- 


tion to American. The carrier also 
points out that it could offer new one 
carrier service between the West Coast 
and Houston and points on its South 

• Eastern Airlines wants the Dallas- 
West Coast route but thinks it should 
be considered as part of a southern 
transcontinental route case. 

• National Airlines also thinks the 
route case should be expanded but is 
applying for Dallas-West Coast route 
so that it will be ready to provide south- 
ern transcontinental service when the 
CAB gets around to dealing with such 

• Continental Airlines points out that 
it is already operating in the area, that 
the route fits easily into its system, that 
it serves cities at both ends of the route 
and that it will have turbine powered 
aircraft ready when the route is awarded. 

• Western Airlines says that, as a re- 
gional earner concerned only with the 
Dallas-West route, it would provide 
better service than a carrier concerned 
with serving eastern points on flights 
operating over the new route. 

• California Eastern Aviation also ar- 
gues that a regional carrier would do a 
better job of tailoring its service to the 
specific needs of the Dallas-California 
loutc and that its Lockheed Super Con- 
stellation, Vickers Viscount and Con- 
vair 880 transports would be ideal for 
future operations over the route. 

The Dallas-to-the-West case stems 
from an application filed by the City of 
Dallas for better service to the West 
Coast. Dissatisfied with the service pro- 
vided by American, Dallas launched a 
campaign to improve it as soon as the 
important Northeast-Southwest service 
case was completed at the end of 1955. 

Dallas was joined by seven interme- 
diate cities along the route in present- 
ing joint exhibits to the Board, and a 
dozen cities appeared at the hearing to 
encourage the CAB to establish more 
service in the area. 

Last year, a maze of complicated ap- 
plications were filed for consideration 
with the Dallas application. Together 
they covered service to practically the 
whole nation, but the most important 
were those for new routes between 
Florida and the Southeast and the West 
Coast through Texas. 

CAB rejected those applications to 
broaden the scope of the case, and last 
September it confined the issues strictly 


to the route between Dallas and Cali- 
fornia. It was a split decision with two 
CAB members favoring consideration 
of service to points east of Dallas. 

At the same time, the Board said that 
any new service would have a restriction 
requiring flights coming from points 
east of Dallas to stop at Dallas. Also, 
flights serving California points on the 
new route would have to serve Dallas. 
Later these two restrictions were 
amended to allow the new carrier to 
serve either Dallas or Ft. Worth. 

To concentrate on the long-haul 
Texas-Califomia aspects of the case, 
the CAB also has excluded issues of 
service between San Diego and Las 
Vegas, Phoenix and Las Vegas, Phoenix 
and Albuquerque and between Tucson 
and Albuquerque. 

When the CAB took steps to avoid a 
southern transcontinental sendee case. 
Eastern and National took strong ex- 
ception to the decision. The route sys- 
tems of both carriers stop at Houston, 
leaving a missing link between Houston 
and the eastern terminal of the route 
between Dallas and California. 
Arguments Continue 

Both carriers are staying in the case 
with applications for Dallas-West 
routes, but their main efforts have been 
bent toward persuading the CAB it 
should expand the case. 

They argue that the granting of this 
new route to another carrier will dam- 
age their position when the Board does 
consider a route between California and 
the Southwest. 

Both Eastern and National are con- 
tinuing their arguments under the Ash- 
backer Doctrine that granting of an 
application in the limited Dallas-to- 
the-West case would preclude granting 
of one of the excluded applications. 
Eastern has said it will go to court on 
this basis if another carrier is granted 
the Dallas-West Coast route. 

National is already in court. Before 
the CAB hearing began. National asked 
the U. S. Court of Appeals to order the 
hearings delayed until the matter was 
decided. The court refused to delay 
the CAB hearings, but it is giving Na- 
tional an expedited hearing. If it de- 
cides in National’s favor and orders the 
case expanded to include t)ic southern 
transcontinental issue, more hearings 
are inevitable. 

Actually, although CAB confined the 
case to the Dallas-California route seg- 
ment, the issue of transcontinental serv- 
ice is lurking in the background. This 
stems from the fact that both Braniff 
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and Delta have routes to New York, 
and Delta has an extensive system in 
the Southeast. Both carriers say that the 
restrictions requiring a stop at Dallas 
would take them out of the transcon- 
tinental market because they could not 
compete on schedules with nonstop 
operators. 

But observers point out that restric- 
tions have had a historical way of being 
lifted after a few years. 

Certification of Delta on the new 
route would probably have the most 
far reaching effects. The carrier is al- 
ready involved in through service to 
the West Coast through an interchange 
with American from Atlanta, Birming- 
ham and New Orleans to the west via 
Dallas. Delta, National and American 
also operate an interchange between 
Florida and California via New Orleans 
and Dallas. 

These interchanges came out of the 
reopened Southern Service to the West 
ease decided several years ago. 
Advantages for Delta 

With this interchange experience 
and with the back-up traffic from its 
system cast of Dallas, Delta has the 
resources to provide strong competition 
to American. Also, when the time came 
to choose a carrier to operate nonstop 
between California and Florida and the 
Southeast, Delta would be established 
in all the markets and would need only 
a new segment across the Gulf of 
Mexico and the lifting of restrictions 
to operate the service. 

If Delta is not chosen for the 
route, it poses an added competitive 
hazard for the carrier that does get it. 
The new carrier would not only have 
to compete with American’s consider- 


able resources but would also have to 
compete with the back-up traffic pro- 
vided to American by the National and 
Delta interchange services. 

These interchanges arc not involved 
in the case, and it would take another 
CAB proceeding to change them. But 
if Delta gets the route, they aren't likely 
to last too long in view of the fact 
that Delta would in effect be compet- 
ing with itself while the interchanges 
continued to operate. 

Very likely, Delta and National 
would attempt to establish an inter- 
change at New Orleans to replace the 
present three-carrier interchange be- 
tween Florida and California. 

CAB could minimize the transcon- 
tinental complications of the case by 
giving the route to Western, Conti- 
nental or California Eastern, none of 
which could provide transcontinental 
service with the new route. This fac- 
tor could work in favor of these three 

Another factor favoring the choice 
of one of the smaller carriers is the CAB 
policy developed through a scries of ma- 
jor route decisions starting with the 
New York-Chicago case in 1955. In 
these cases, the Board has awarded ma- 
jor new routes to the smaller carriers 
with the stated purpose of strengthen- 
ing them and cutting the tremendous 
gap in size between the smaller trunks 
and the big four. 

Both Delta and Braniff benefited 
from this philosophy when they were 
awarded routes into the valuable New 
York air travel market. Continental won 
a new Los Angeles-Chicago route, and 
Western and National have benefited 
to a lesser degree. The Dallas- West case 
provides a number of smaller trunks 


to help if the CAB wants to stick with 
this leveling policy. 

CAB faces another major policy de- 
cision in the case of California Eastern. 
The carrier is not a certificated sched- 
uled airline, although it does have ex- 
tensive airline experience gained in 
military contract operations. Cal East- 
ern is also affiliated with Transcontinen- 
tal, S. A., an Argentine airline. 

In considering California Eastern 
for the Dallas-California route, the 
board will have to go into the right-of- 
entry questions raised so often in past 
route cases by Trans American Airlines. 
Trans American was an applicant in 
the Dallas- West case until the CAB and 
the courts put the carrier out of busi- 
ness for violations of the Civil Aero- 
nautics Act. 

American's Defense 

The Dallas-West Coast market is 
large enough to make new competition 
for American on the route seem almost 
inevitable, especially in view of the 
Board’s recent trend toward expanding 
competition in major route cases. 
American is defending its service on 
the route and contending that there is 

To strengthen its own position on 
the Dallas-California route and to get 
into a new high density market, Ameri- 
can is asking the CAB to close the ends 
of its routes to the West Coast. Pre- 
sently, American has separate routes to 
San Diego and Los Angeles and to San 
Francisco. 

This move would put American into 
the heavily traveled Los Angcles-San 
Francisco market, and carriers now 
operating on the route are protesting 
strongly. These carriers are also ap- 
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prchcnsive about any new carrier on 
the route getting authority to operate 
over the Los Angclcs-San Francisco 
link. 

Southwest Airways has proposed that 
the Board impose a closed door re- 
striction on a new carrier or else cer- 
tificate separate routes to San Francisco 
and Los Angeles similar to American’s 
present authority. Certification of 
separate routes to the two California 
points could conceivably encourage the 


CAB to name two new carriers for 
Dallas-West service— one for each ot 
the routes. 

Trans World Airlines and United Air 
Lines took part in the hearings, al- 
though neither has an application in 
the case. Both TWA and United were 
defending their right in the Los An- 
geles-San Francisco market. TWA also 
defended its service at some of the 
intermediate points between Dallas and 
California. 


SAS Order for 6 Caravelles, 
Options for 19 Is Reported 


Paris— Scandinavian Airlines System 
is reported ready to order six twin-jet 
Caravelle transports and to option 19 

The French jet returned here June 
24 via the North Atlantic after com- 
pleting a sales tour of South and North 
America which began May 2 and in- 
cluded 94 demonstration flights with 
3,000 passengers carried. No firm or- 
ders were announced as a result of the 
27,731-mile junket, but Paris sources 
expect the SAS order to touch off a 
string of orders pending on both sides 
of the Atlantic. 

U.S. Order 

The six SAS Caravelles would be 
delivered during the first half of 1959. 
This would mean Air Francc-the only 
announced Caravelle buyer, with 12 or- 
dered and 12. optioned-probably will 
have to turn over some of its planes 
to SAS. Air France's initial Caravelles 
are scheduled for delivery in earlv 
1959. 

It is understood an agreement has 
been signed between Air France and 
SAS covering operation of the jets on 
the Paris-Stockholm run. 

Caravelle's U.S. tour covered 17 


TWA Viscounts 

Howard Hughes will buy the 15 
Vickers Viscounts released by Capital 
Airlines, Aviation Week learned from 
a West Coast source. Hughes recently 
flew to Montreal with a TWA group to 
fly a Trans-Canada Air Lines Viscount, 
leading to speculation that he would 
pick up the deferred Capital planes (AW 
June 10. p. 32). 

List week Hughes was still in Mont- 
real and the TCA plane was still at his 
disposal. He has made a number of local 
flighty'n Hie Viscount, talked to TCA 

Whfl c a \r l ^hief 0n T\^^rtMkholdc r 

own use, presumably the extended in- 
spccHon of TCA airline operation of 
the plane tics in with the expected TWA 


cities and the plane was inspected by 
officials of most scheduled airlines in 
the country. Pacific Southwest Airlines 
announced it would order two Cara- 
velles, option one within the next two 
or three months for West Coast opera- 

Varig, a Brazilian airline, said it 
planned to order five Caravelles. 

U. S. Tour 

The French jet returned to Idle- 
wild June 19 and flew two final U. S. 
demonstration flights, earning top of- 
ficials of Eastern Air Lines and Amer- 
ican Airlines. The plane went on to 
Montreal for Trans Canada Airlines 
inspection, then crossed to Orly after 
a stop at Gander. 

The 2,200-mile flight from Gander 
was accomplished in six hours, 20 min- 
utes and put the plane back where its 
tour started within minutes of the 
original schedule for the windup of 
the tour. 

Caravelle’s side trip to Culver City,- 
Calif., for inspection by Howard 
Hughes, touched off reports that 
Hughes would build the plane in this 
country, but no acknowledgement of 
such negotiations was made by Slid 

Claude J. Tevssier, Sud general rep- 
resentative for North America, said 
during the Caravelle's West Coast visit 
that Republic Aviation would build the 
planes if enough orders were obtained 
in this country. 

Four per Month 

Caravelle production will reach at 
least four aircraft monthly by the be- 
ginning of 1960, according" to Sud 
Aviation President Georges Hereil. At 
least 15 of the aircraft are expected to 
be built in 1959. 

An agreement has been signed be- 
tween Sud Aviation and Fiat of Italy 
under which the Italian firm will par- 
ticipate in Caravelle production. Simi- 
lar agreements arc. reported to have 
been signed with other European 
manufacturers. 


Argentine Line Seeks 
Route to New York 

Washington— Civil Aeronautics Board 
Examiner Ferdinand Moran has rec- 
ommended approval of an application 
bv the Argentine Airline Transcon- 
tinental, S. A., to operate scheduled 
service between Argentina and New 
York under a technical assistance agree- 
ment with California Eastern. 

In its petition, the airline proposes 
to operate the route with a fleet of 
three Lockheed 1049H Constellations 
which have been made available under 
the terms of a lease-purchase agreement 
with California Eastern. 

The airline also has four Convair 880 
jet transports on order (AW Oct. 29, 
1956. p. 42; Nov. 26, p. 37). 

Under the terms of the agreement, 
Transcontinental will be provided tech- 
nical assistance by California Eastern 
for 60 months. This assistance will 
include arrangements for the operation, 
maintenance and overhaul of aircraft 
until these functions can be handled by 
Transcontinental. 

As consideration for the technical 
assistance program, the airline proposes 
to issue a 25% stock interest to Cali- 
fornia Eastern. The arrangement pro- 
vides for an option permitting Cali- 
fornia Eastern to purchase enough stock 
to maintain its 25% ownership in the 
event Transcontinental desires to in- 
crease the number of shares outstand- 

In its application, the airline says 
technical and management assistance 
needed to conduct operations of the 
size and scope of the proposal is not 
available in Argentina. It added that 
if California Eastern is not permitted 
to collaborate in the development of 
the proposed route, the airline would 
consider offers from European manu- 
facturers such as Sud Aviation or 
Bristol or else seek assistance from 
Lufthansa, Air France or Bristol Over- 
seas Airways Corp. for the assistance 

Transcontinental is financed and 
operated as a private enterprise, ac- 
cording to the CAB examiner. At 
present, Aerolincas Argcntinas, a wholly- 
owned government airline, operates 
senice to New York from Buenos Aires 
and transatlantic flights to Europe from 
Argentina. 

Transcontinental proposes to in- 
augurate the New York service with 
three roundtrips weekly. 

It estimates that traffic will average 
60 passengers per flight, or 18,720 pas- 
sengers per year. 

The three Lockheed Constellations 
will be designed with a configuration 
of 82 tourist class seats. Crews for the 
flights will be provided by California 
Eastern. 
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TWA Is Replacing 
Hollow Blade Props 

Hollow-blade Hamilton Standard 
43H60 propellers on TWA's Lockheed 
1649A Jetstream fleet arc being re- 
placed bv solid dural blades following 
a recent weld failure of a hollow blade. 

The weld failed shortly after takeoff 
of TWA Flight 932 en route to Milan 
from Paris. Following the failure, a 
portion of the blade filler was flung 
from the tip region and penetrated the 
airplane cabin at the lavatory. The en- 
gine was shut down and the flight re- 
turned to Orly. 

The airline is studying possible re- 
turn to the hollow aluminum blade, 
which offers a 600-lb. plus weight ad- 
vantage over the solid version. Solid 
blade is backup equipment for 1649 
operators. Hollow blade is standard. 

Correction 

Washington— Civil Aeronautics Board 
has not directed that a cease and desist 
order be issued against Trans-Continen- 
tal Airlines Agencv Corp. as reported by 
Aviation Week (June 10, p. 47). 

Proposal that such an order be issued 
against the agency was made by Bureau 
Counsel Edwin F. Stetson, but the 
Board has not taken action on the rec- 
ommendation. Stetson's proposal is now 
being reviewed by a CAB examiner who 
will report his findings to the Board. 

The list of alleged violations of the 
Civil Aeronautics Act by Trans-Conti- 
ncntal also was made by the Bureau 
Counsel and not by the CAB as re- 
ported by Aviation Week. Aviation 
W eek regrets the error. 
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American Airlines Recommended 
For Chicago-Mexico City Route 


Washington— American Airlines was 
recommended last week by Civil Aero- 
nautics Board Examiner John A. Can- 
non for a nonstop route between Chi- 
cago and Mexico City under terms of 
the U. S.-Mexico air transport agree- 
ment signed this spring (AW March 
18, p. 45). Both American and BraniB 
International Airways sought this route. 

The recommendation was made to 
the Board which, in tum, will make its 
recommendations to the President for 
final approval. 

American now holds a permit from 
the Mexican government to operate 
between Dallas, Fort Worth, San An- 
tonio and Mexico City and has been 
operating such service since September, 
1942. 

Braniff also has been certificated to 
provide service between San Antonio, 
Laredo and Mexico City but has been 
unable to implement the service be- 
cause of lack of authority from Mexico. 
Neither has authority to fly nonstop 
between Chicago and Mexico City al- 
though both could operate through 
service via intermediate points. 

Even though the Mexican air agree- 
ment permits only one U.S. carrier to 
be designated for each of the seven 
routes. Examiner Cannon recommended 
that Braniff's certificate remain in 
force in the event more than one car- 
rier can eventually obtain authority to 
conduct U. S.-Mexico operations over 
the route. 

The only other route agreed upon 
under the Mexican bilateral still open 
is the New York-Washington, Mexico 
City route. In this proceeding now 
pending before the Board, Pan Ameri- 
can World Airways has been recom- 
mended over Eastern Air Lines. 

Airlines already designated for routes 

• Western Airlines to operate between 
Los Angeles and Mexico City via inter- 
mediate points in the U. S. 

• Eastern Air Lines to serve between 
New Orleans and Mexico City. 

• Pan American to operate between 
New Orleans-Mcrida and beyond, to 
Guatemala and beyond. 

• Pan American to operate between 
Miami-Mcrida and beyond, to Guate- 
mala and beyond. 

• Pan American to operate between 
Houston, Brownsvillc-Tampico, Mexico 
City, Tapachula and beyond to Guate- 
mala and beyond. 

In recommending American for the 
route, Examiner Cannon said: "During 
the 15 years of pioneering in Mexican 
aviation, American had done much to 
foster good will for the U. S. in Mexico. 


“. . . There is no reason to believe 
Braniff could not establish good rela- 
tionships in Mexico and during the 
course of time develop traffic and other 
activities comparable to American. The 
fact remains that American is an estab- 
lished airline in Mexico City, having 
extensive facilities and good will, all of 
which would be lost if its operations are 
terminated. 

"At the very least, tennination of its 
authority would result in some hiatus 
in service and traffic until the new- 
comer is able to make the same contacts 
and build up its organization. In view 
of the foregoing considerations, it is 
concluded that the public interest could 
be best served by selecting American to 
provide service over that route.” 

Swiss Vote Clouds 
Swissair Jet Plans 

Geneva— Zurich's Kloten Airport ex- 
pansion, geared to the introduction of 
jet transports by Swissair in 1959, has 
been voted down by a resounding ma- 
jority in a public cantonal referendum. 

Plan called for the expenditure of 
S42.5 million over the next five years 
to lengthen the runways and provide 

haul facilities for Swissair. 

Defeat of the measure by a large 
rural vote surprised both government 
and airline officials, as the first $10 
million in construction contracts was 
ready to let immediately. 

Switzerland's government office for 
air traffic argued before the referendum 
that refusal of the proposal by voters 
would mean that the airport would be 
able to retain only continental traffic. 
Long-range flights presumably from 
across the Atlantic would have to go 
elsewhere. 

Swissair, one of the top producers of 
income for Switzerland, says it will 
still be possible to schedule some of 
its transatlantic flights out of Zurich, 
which now has an 8,500 ft. instrument 
runway. These would be one-stop 
flights going from Zurich to Geneva 
or another European city. But nonstop 
transatlantic hauls will pose a problem 
which the airline is now studying in a 
thorough examination of its flight 
scheduling for the future. 

Vital part of the plan was the pro- 
vision of new facilities for Swissair at 
Zurich. The city’s airport at nearby 
Kloten is now the headquarters and 
operations base for the airline. Present 
space is inadequate for jet maintenance 
and was to have been approximately 


doubled with the addition of hangar 
space, shops, cafeteria, and school fa- 
cilities. Cost of the new facilities was 
estimated at $11.6 million. 

Defeat of the proposed expansion 
means that Swissair must find an al- 
ternate solution to its future problem 
of jet overhaul and maintenance. Up- 
rooting of the base to Geneva, this 
country's other big international air- 
port now proudly carrying through its 
expansion program, scans to be one 
possibility. But some observers believe 
that Zurich would resort to almost any- 
thing to keep from losing the income 
poured into the area by Swissair cm- 

Thcrc is also the possibility that 
backers of the expansion scheme may 
revise their plan to allow for a staged 
financing which could be voted yearly, 
instead of asking for the authorization 
of the complete funding in advance. 

About one-third of the needed funds 
were to have been supplied by the can- 
ton of Zurich with the remainder com- 
ing from the Swiss federal government. 
Most informed opinion believes that 
the vote was not so much against the 
use of money for expansion of the air- 
port as it was in favor of using money 
to improve the road network around 
Zurich. A large faction also felt the 
airport funds should be voted on a 
step-by-step basis rather than all in 

Farmers around the airport whose 
land would be bought for runway ex- 
tensions argued that regardless of the 

£ rice paid, they could not buy cquiva- 
nt acreage. First, land is just not that 
available here and, second, speculation 
has driven up the price of the tiny 
parcels on the market. 

Britannia Confirmed 
As Aeronaves Choice 

Purchase of two Bristol Britannias 
by Aeronaves dc Mexico has been an- 
nounced by Bristol, confirming an 
Aviation Week report that the airline 
had ^ordered the British turboprops 
several months ago (June 3, p. 438). 
Aeronaves will use the 300-scries Bri- 
tannia on its newly authorized New 
York run. 

Reported value of the order is S8 mil- 
lion. The planes, scheduled for delivery 
this year, arc nearing completion at 
Short Brothers and Harland, a Bristol 
Associate in Ireland. The two Britan- 
nias were released by British Overseas 
Airways Corp. and replacements will 
be delivered later to BOAC. 

Order brings total Britannia sales to 
70. Peter Mansfield, Bristol managing 
director, previously has set 80 aircraft 
as the Britannia’s breakeven point. 

Aeronaves recently was awarded the 
nonstop New York route by Mexico. 
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Local Lines Push Guaranteed Loan Plan 


By Ford Eastman 

Washington-Govcrmncnt guaran- 
teed loans to help finance new equip- 
ment would eliminate one of the most 
serious problems now facing local serv- 
ice airlines. 

Carriers' difficulties in obtaining 
financing for new equipment were out- 
lined last week before the Senate Inter- 
state and Foreign Commerce Commit- 
tee during hearings on Senate Bill 2229 
which would provide government guar- 
anty of private loans to air carriers for 
the purchase of aircraft and related 
equipment. 

It is one of three methods before 
Congress designed to aid the local serv- 

Otlicr bills yet to be considered by 
congressional committees arc: 

• Capital gains bill w hich would permit 
airlines to set aside profits from the sale 
ot equipment to be used for the pur- 
chase of new equipment rather than 
using it as an offset against subsidy. A 
similar capital gains bill passed the 
Senate last session but failed to clear 
the House. 

• Bill to amend the Federal Bankruptcy 
Act to permit lenders to take possession 
of aircraft and other equipment in the 
event of bankruptcy without being 
affected by various other provisions of 
the act. 

Obsolete Equipment 

Witnesses told the committee that 
present equipment used by most local 
service airlines is obsolete and uneco- 
nomical to operate, and that banks are 
not interested in making loans for new 
aircraft because of the airlines’ poor 
financial standing. 

James R. Durfcc, chairman of the 
Civil Aeronautics Board, sponsor of the 
legislation, said new aircraft arc now 
being developed which the industry be- 
lieves will be more economical and effi- 
cient and betted adapted to the needs 
of local sen-ice carriers. 

He added, however, that the cost of 
acquiring such aircraft probably will be 
so great that they will be unavailable 
to the typical local sen-ice and short- 
haul carrier on reasonable tenns with- 
out governmental assistance of some 
kind. 

Under terms of the bill, the govern- 
ment would guarantee the lender 
against loss of principal or interest up 
to 90% on any aircraft purchase loan. 
The limit of loans to any one airline 
could not exceed $5 million and would 
have to be repaid within 10 years. 

The bill also designates the CAB, 
as the administering agency with re- 
spect to all of the various financial 


phases of the loan guarantee program. 

Also appearing before the committee 
in support of the bill were Joseph P. 
Adams, former CAB member and now 
general counsel for the Assn, of Local 
and Territorial Airlines; John A. Bums, 
Territorial delegate to Congress from 
Hawaii, and Jack Frye, president of 
the Frye Corp. 

Airline representatives favoring the 
bill included G. Robert Henry, execu- 
tive vice president. Bonanza Airlines; 
David A. Benz, executive s ice president. 
Aloha Airlines; Sigurd Wien, president. 
Wien Alaska Airlines; Keith Kahle. 
president. Central Air Lines; G. Ham- 
ilton Beasley, executive vice president. 
West Coast Airlines, and H. W. 
Robinson, board chairman. Alaska 
Airlines. 

A statement also was presented in 
behalf of Robert Reeve, prcsidait of 
Reeve Aleutian Airways. 

Bills' Benefits 

Witnesses agreed that the proposed 
legislation would serve a two-fold pur- 

First, they said, it would provide 
modern flight equipment for the bene- 
fit of the public on routes where the 
use of obsolete planes is the only 

G. Robert Henry, Bonanza vice 
president said, "As things now stand 
millions of people in about 500 cities 
utilizing the air services of local and 
territorial airlines are pretty largely con- 
demned to flying in obsolete, "hand- 
me-down trunkline equipment that was 
developed 22 vears ago.” 

The second purpose the proposed 
legislation will achieve, the witnesses 
said, is a drastic reduction in subsidy 
payments now required for the indus- 
try. Airlines feel that new modern 
equipment will not only be more eco- 
nomical to operate, but that such im- 
proved service will generate more traffic 
as well. 

The airlines spokesmen said, how- 
ever, that they do not believe subsidy 
would be eliminated by an equipment 
rcplacancnt program alone. 

Also needed, they said, is a strength- 
ening of the route structure of local 
and territorial airlines. 

DC-3 Promotes Subsidy 

Joseph Adams. ALTA gaieral coun- 
sel, told the committee a study by an 
aviation consulting firm shows that it 
is absolutely impossible for local serv- 
ice carriers to be free of subsidy as long 
as the DC- 3 is the backbone of their 
equipment fleet. 

Adams said the study revealed that 
the DC-3 has costs of SI .07 per mile. 


while the local sen-ice carriers have 
only been able to generate 59 cents of 
revenue to cover these costs. In order 
to break even, he said, local sen-ice 
airlines would have to realize a load 
factor of 78% or more. Trunk lines 
serving the highest density markets 
icalizc a load factor of approximately 
65%. 

Adams said the study also shows 
that local scnice carriers have done a 
remarkable job in keeping DC-3 op- 
erating costs low. 

Despite the fact that they operate 
with an average flight of only 76 miles, 
their costs arc lower than those of the 
trunk lines which still use DC-5s on 
longer flights. 

DC-3s were acquired by airlines at 
costs ranging from S25.000 to $125,000. 
New aircraft to replace the DC-3 will 
range from an estimated $500,000 to 
more than SI million. Bonanza Air- 
lines. for example, said it had three 
Friendship F-27 turboprop transports 
ordered at a cost of S625.000 each and 
with only part of the financing ar- 

The airline will need up to 12 such 
aircraft to fully convert to a modern 
fleet. 

While carriers in the ALTA group 
strongly support the guaranteed loan 
bill, other local sen-ice carriers, mostly 
members of the Conference of Local 
Airlines from which ALTA split (AW 
April 1. p. 38) favor either capital 
gains or an amendment of the Bank- 
ruptcy Act as an answer to the prob- 

None of the local or territorial car- 
riers have indicated opposition to any of 
the three proposals however. 
Bankruptcy Bill Hearings 

House Judiciary Subcommittee 
headed by Rep. James B. Frazier, Jr.. 
(D.-Tenn.) held hearings last week on 
the Bankruptcy Bill. Witnesses included 
John Floberg, chairman of the Confer- 
ence of Local Airlines, and representa- 
tives of individual carriers. 

Some carriers indicated that neither 
the Bankruptcy Bill nor the Guaranteed 
Loan Bill would provide the complete 
answer to the carriers' re-equipment 
programs unless the Capital Gains Bill 
was also passed. 

The carriers explained that before 
they can receive any loan they must 
have a sufficient amount for a down 
payment on equipment. Few lines have 
this at the present time. 

The Capital Gains Bill would permit 
the carriers to retain profits accruing 
from the sale of equipment and this 
would provide the necessary down pa- 
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SHORTLINES 


► United Air Lines will begin daily non- 
stop, 86-passenger Douglas DC-7 air 
coach service between Chicago and Los 
Angeles on July 11. The new service 
also will provide additional nonstop 
service between New York and Chi- 
cago. Flights will leave New York at 
10:10 a. m., and are scheduled to arrive 
in Chicago at 12:28 p. m. CDT and 
Los Angeles at 5:25 p. m. PDT. The 
eastbound flight will leave Los Angeles 
at 11:35 a. m. with scheduled arrivals 
at Chicago at 7:15 p. m. and New 
York at 11:37 p. m. 

► British Overseas Airways Corp. will 
introduce the Bristol Britannia turbo- 
prop transport on the carrier's London- 
Tokyo route on July 16. BOAC says 
the aircraft will cut the time to approxi- 
mately 41 hours on eastbound flights 
and 44 hours on westbound flights. 
BOAC has been using Lockheed Con- 
stellations and Argonauts on the route. 
Constellation’s London-Tokvo schedule 
is 47 hours eastbound, 50 hours west- 
bound. The Argonaut’s schedule calls 
for 72 and 60 hours respectively. 

► Real-Aerovias of Brazil has increased 
its order from three to four Lockheed 
1049H Super Constellations at a cost 
of approximately S10 million. The 
four aircraft will be used on the airline’s 
Chicago-Miami-Buenos Aires route on 
a six roundtrips weekly basis. Delivery 
will begin in December and continue 
through March. 

► Sabena Belgian World Airlines car- 
ried the 100,000th passenger on its 
international helicopter service on June 
15. The passenger was Belgian Am- 
bassador to Germany Baron Herve de 
Gruben. 

► Seattle-Tacoiua International Airport 
handled a total of 119,735 passengers 
in May as compared with 107,708 dur- 
ing May last year. Airmail totaled 
1,849,650 lb. 'in comparison with 
1,536,036 lb. last year. Air freight 
dropped from 3,127,212 lb. in Mav, 
1956, to 3,095,919 lb. Air express fell 
from 226,175 lb. to 191,290 and first- 
class mail was down from 193,682 lb. 
to 163,992 lb. 

► Western Air Lines will begin daily 
nonstop Douglas DC-6B service be- 
tween Los Angeles and Mexico City on 
July 1 5. The new flights will be staffed 
with pilots and stewardesses trained for 
bilingual operation. Western is com- 
pleting a reservations and sales center 
in Mexico City under the direction of 
Western technicians. 


AIRLINE OBSERVER 

► Planned inauguration of three Bristol Britannia turboprop transports on 
Northeast Airlines New York-Florida route will be delayed beyond the 
early fall target date because of Civil Aeronautics Board refusal' to grant 
the airline a 90-day waiver on landing gear "pivoting" requirements. Last 
week the Board ruled that Northeast must comply with type certificate 
provisions requiring aircraft to "pivot about on one side of the main gear, 
the brakes on that side being locked" before the Britannias are placed in 
to service. Bristol has said the substantial modifications necessary to fully 
meet the pivot load requirements will delay certification of the Britannia 
on Northeast's route beyond the "coming winter season." Northeast asked 
for the 90-day waiver in order to get the first three of five Britannias on 
order in service as originally planned. 

► Air Line Pilots Assn, and the International Assn, of Machinists have 
signed a jurisdictional and mutual assistance pact as part of a cooperative 
program “to raise wages and improve working conditions for airline 
employes.” The agreement provides for close coordination in settling any 
disputes between the two unions and calls for mutual assistance in disputes 
between the air carriers and either one of the unions. The two organiza- 
tions represent approximately 50,000 of the estimated 122,000 persons 
now employed by the scheduled airlines. 

► Civil Aeronautics Board hearings on a possible control case involving 
Atlas Corp., Northeast Airlines, Trans World Airlines and Howard Hughes 
will be held in New York on July 8. A CAB investigation is being held 
to determine whether acquisition of an interest in the Atlas Corp., which 
controls Northeast Airlines, by Howard Hughes, sole owner of the Hughes 
Tool Co. which controls TWA, is a transaction requiring CAB approval 
of common control of carriers. 

► American Airlines President C. R. Smith has proposed to the Civil Aero- 
nautics Board a reduction of the family fare discount by 50% and the 
elimination of roundtrip, circle and open-jaw discounts, free stopovers and 
excessively circuitous routings. Smith called the proposed 6% fare increase 
insufficient but said American will file tariffs providing for such an increase 
if the raise is approved by the Board. 

► CSA, Czechoslovakia national airline, has taken delivery on the first of 
five twin-engine Avia 14 transports it has on order. Avia 14 is a Czech- 
built version of the Soviet Ilyushin 14 and is built under Russian license 
by Avia at Lctnanv near Prague. The five Avia 14s are the first transport 
aircraft built in Czechoslovakia since World War 11. 

► American Airlines' motion for an immediate decision in the Capital Air- 
lines Family Plan Case has been dismissed by the Civil Aeronautics Board. 
Last month, the Board announced that it would defer a decision on Capital's 
request for an extension of the family plan to include Saturdays until a 
general investigation of family fares was completed. 

► Col. Bernt Balchen, USAF (ret.), a veteran Arctic pilot and explorer, has 
joined Resort Airlines as a vice president. 

► Civil Aeronautics Administration will begin operation of the Los Angeles- 
Pucblo airways via the Grand Canyon on July 4. The new airway. Victor 
Airway 210, is based on VORs installed at Los Angeles; Daggett, California; 
Valle, Arizona; Farmington, New Mexico; and Pueblo, Colorado where it 
tics in with Victor 10 running from Pueblo to New York City. 

► Pakistan International Airlines has purchased two 1049H convertible cargo- 
passenger transports from Lockheed Aircraft Corp. with delivery scheduled 
early next year. Planes will start service in 92-passenger configuration with a 
possibility of later increasing capacity to 1 14 scats through six abreast scaring. 

► Australian government has vetoed Australian National Airways proposal to 
merge all airlines into a single government corporation. 
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S2F Design 

By Russell Hawkes 

New York-Variations of the Grum- 
man S2F carrier-based submarine 
hunter-killer are being made to play 
an increasing number of roles in Navy's 
operational planning. Variations in- 
clude the WF-2 early warning radar 
picket and the TF-1 utility transport. 
Other developments arc well advanced. 

Adaptation of an existing design to 
new uses is a well established practice 
in the Navv. Advantages it offers are: 

• New airplanes with minimum strain 
on the budget. 

• Parts interchangability between air- 
planes having different missions, re- 
ducing the number of spares which 
must be stocked aboard ship. 

• Maximum utilization of maintenance 
and air crews. Reduction in the num- 
ber of specialized and untransferable 
support organizations built around 
single designs reduces manpower re- 

** The S2F offered unusual opportuni- 
ties for redesign. Grumman officials 
assert that the anti-submarine mission 
for which it was designed is one of 
several which do not require a high 
performance airplane and economy ad- 
vantages favor the use of one basic air- 
plane for as many non-high-perfonn- 
ance missions as possible. Because per- 
formance requirements are low, the 
rate of obsolescence due to technical 
advances in airframe and engine design 
is slower and there is less chance new 
designs would be superior enough to 
justify' their much higher cost. 
Operational Flexibility 

Defensive and supporting chores 
which can be handled by a low per- 
formance family of airplanes arc vital 
to the use of the offensive weapons 
which arc the main striking arm of the 
carrier task force. Because all of its 
members can operate from slow, inex- 
pensive escort carriers the S2F-TF-WF 
family has considerable flexibility of 
employment. 

Basic S2F antisubmarine plane 
equipped with MAD, sonobuoys, radar, 
homing torpedoes and depth charges 
has been in service since 1953 and is 
now being produced at the rate of seven 
per month. About 560 have been built. 
There is no reason to suppose that the 
S2F will soon be replaced as the stand- 
ard carrier-borne antisubmarine wea- 
pon. Present submarine defense could 
not cope with a Russian attack but the 
inability is caused not by the limita- 
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Sires Family of Economical Adaptations 


tions of the airplanes but by the limited 
range of present submarine detection 
gear. There is reason to expect great 
improvement in this respect in the near 
future. 

First of the S2F adaptations was the 
TF-1 carrier-based utility transport hav- 
ing a deeper wider fuselage. Because of 
its larger internal volume, the TF-1 
was the basis upon which the saucer- 
radomed WF-2 was designed and will 
probably be the basis for any further 
evolution. The TF-1 was conceived 
originally as an operational trainer for 
S2F pilots, but fleet experience with 
the ASW plane showed that there was 
less need than expected for a trainer 

Quick Change 

The TF-1 can be field changed in 
about an hour to any one of four in- 
terior configurations: general cargo, 
“special cargo,” personnel or ambu- 
lance. The cargo versions have a part 
in the airborne carrier resupply idea 
which is being proposed increasingly 
to the Navy. The purpose of the aerial 
resupply plan is to extend the time 
which a carrier can operate away from 
its surface logistics organization. Com- 
bat time without surface resupply is 
now limited to 3-5 days. Bringing in 
small off-the-shelf items would make 
available more space aboard ship for 
items which arc not air transportable. 
Air supply of seldom used items makes 
it possible to spread these thinner in 
the fleet while keeping a flexible cen- 
trally located reserve. Another obvious 
advantage is that air supply lines arc 
less vulnerable to enemv interdiction. 

The TF-1 carries 3,500 lb. of cargo 
and operates off CVEs at its maximum 
gross weight. It makes unassisted take- 
offs from Essex class carriers with only 
2 kt. of wind over the deck. This 
would indicate that under most cir- 
cumstances an attack carrier could 
launch and recover TFs without chang- 
ing course if an enemy threat made this 
necessary. 

Maximum pennissible floor loading 
is 220 lb. sq. ft. The floor is high 
strength metal honeycomb and is not 
damaged by the use of wheeled dollies 
without protective mats. The floor 
and cargo restraints arc stressed for 20 
G crash loads and can withstand ar- 
rested landings and catapult shots. 

The cabin entrance is a two piece 
door. The passenger section is opened 
and closed bv the usual knob and 
latch. Hie cargo door is an integral 


part of the fuselage structure and is 
held in place by six bolts. It can be 
removed in about 15 minutes to open 
a 50 in. x 67 in. doorway. The door 
sill is 24 in. above the deck. 

Cargo is restrained by a rigid cage 
which Grumman engineers judged su- 
perior to the more common barrier 
web for carrier transports. The ex- 
truded dural I-beam and built-up box- 
bcain cage members can be assembled 
to fit the cargo. The members are 
secured by quick disconnect pins which 


do not require the use of tools for as- 
sembly or disassembly. The main 
longitudinal members are permanent 
flush tracks in the floor and removable 
I-beams close to the ceiling. The hori- 
zontal webs of the upper rails arc per- 
forated to receive the upper ends of 
box section verticals. The lower ends 
of the verticals are secured to fittings 
spaced at 2 in. intervals in the floor 

Four heavy I-beam stanchions form 
the vertical comers of the cage. The 
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forward stanchions can be installed at 
only one station and arc much heavier 
since they are expected to bear heavier 
loads. The aft stanchions can be in- 
stalled in the floor track fittings in posi- 
tions at 4i in. intervals. 

Transversal box section members arc 
secured between the stanchions by 
quick disconnect pins. Assembled cage 
is 31 in. wide, 51 in. high and its length 
is adjustable to the size of the cargo. 
Maximum length is 109 in. The in- 
stalled cargo cage leaves a narrow pas- 
sageway along one side to give the crew 
access to any part of the cabin including 
the toilet aft. In carrier suitability trials, 
a 3500 lb. rectangular crate measuring 
27 in. x 46 in. x 92 in. was successfully 
loaded and unloaded. 

Nuclear Dispersion 

Widely dispersed task force elements 
made necessary by nuclear tactics call 
for an inter-sh’ip taxi with more range 
and speed than vehicles used in the past. 
The TF-1 passenger version fills this 
need and is the logical successor of the 
TBM and AD-5 variations which have 
been pressed into that sendee. 

When the interior is converted from 
the general cargo to the personnel con- 
figuration, the cage members are stored 
in the toilet and the engine nacelles. 
Each nacelle also contains a seven man 
life raft which can be launched and in- 
flated from the cockpit or from the side 
of the nacelle. 

Nacelles of the S2F design had to be 
lengthened to provide the necessary 
storage space. 

Nine reclining aft facing passenger 
seats with shoulder harness arc folded 
against the sidewalls in the cargo con- 
figuration. When installed and secured 
to the floor tracks, these are stressed 
for 20 G. Removable upholstery and 
rugs complete the conversion. Cabin 


and cockpit arc insulated thermally and 
acoustically. The nine seats are ar- 
ranged with five on the starboard side 
and four on the port side. 

Ambulance planes shuttling between 
unprepared front line strips and carriers 
far at sea proved their worth in Korea. 

In the ambulance configuation of the 
TF-1, three seats are removed and three 
litters arc installed on the starboard 
side, one above the other. Either Stokes 
litters, canvas-and-polc, or evacuation 
cots may be used. Two support posts 
arc the only additional equipment 
needed. The remaining six seats may 
be used by walking patients or medical 
attendants. 

Patients may be secured to the litters 
for catapult launchings and arrested 
landings. However, the ability of the 
TF to make unassisted deck takeoffs 
should make it unnecessary to use the 
catapult. 

Escape provisions include overhead 
ditching hatches at each end of the 
cabin and an emergency release to jetti- 
son the passenger door in flight. The 
crew can escape through two trans- 
parent sliding hatches over the pilots' 

Heating System 

A thermostatically controlled com- 
bustion heating system is capable of 
keeping cabin temperature at 65F when 
outside air temperature is zero. 

Lead time in converting the S2F to 
the TF was only 21 years despite the 
small scale of the effort applied. There 
are now 45 of the transports in service. 
The latest order has a total value of S24 
million and will go into production in 
November at a rate of three per month. 

The TF has complete all-weather in- 
strumentation and full span inflatable 
de-icing boots on the wing and tail sur- 
face leading edges. Propeller de-icing 


is electric and the windshield is de-iced 
by a fluid spray. 

Curved spoilers are used for lateral 
control with vestigial ailerons to provide 
aerodynamic feel. Electrical stick shaker 
stall warning is installed. 

Wings are folded by a 3,000 psi. 
hydraulic system in less than 42 sec. in 
a 45 kt. wind blowing from within 45 
deg. of the nose. They fold at reduced 
speed with one engine inoperative. 
Landing gear and flaps are extended and 
retracted by a 1,500 psi hydraulic sys- 
tem. They may be operated by a hand 
pump drawing on an emergency reser- 
voir if the main system fails. 
Maintenance Record 

.The TF has a good maintenance rec- 
ord. In acceptance trials it averaged 
less than three maintenance man hours 
per flight hour for over 300 hours of 
operation. 

Latest variation of the basic design 
is the WF-2 early warning aircraft. The 
big overhead radome, largest ever 
mounted on a carrier plane, enables 
two operators in the cabin to detect 
enemy aircraft at great distances. The 
radius of action of the airplane plus the 
range of the radar provides ample time 
to launch defending fighters. A fighter 
director station occupied by one of the 
pilots makes it possible for the tactical 
air control team in the WF to vector 
friendly fighters toward the attacking 
aircraft. The radar can also detect 
enemy surface forces. 

The WF-2 progressed from drawing 
board to first flight in less than a year. 
Six months of this time was occupied 
in the actual modification of an exist- 
ing TF-1 airframe. The redesign neces- 
sitated a difficult compromise between 
electronic and aerodynamic require- 

The radome installation demanded a 
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complete redesign of the empennage to 
put vertical tail surfaces outboard of 
the radome wake. The aft fuselage sec- 
tion was stretched to get a longer mo- 
ment arm for the tail surfaces to oper- 
ate on. This move was probably dic- 
tated by the effect on stability of the 
radome" and possibly by the effect of 
the weight of the heavy radar gear in- 
side the fuselage. 

Fuselage nose section was stretched 
18 in. forward to keep the CG within 
limits. To cope with higher moments 
of inertia when the noscwhcel is 
slammed onto the deck, the noscwhcel 
structure was strengthened. An olco- 
pneumatic shock absorber with longer 
stroke than that of the TF is being dc- 

The overhead wing fold geometry of 
the S2F and the TF had to be aban- 
doned because of the location of the 
radome. The aft folding design of the 
WF-2 is reminiscent of the Grumman- 


designed TBF-TBM and the AF single- 
engine anti-sub plane. Two hinges aft 
and two locks forward at the wing fold 
line make a four-point structural attach- 
ment in the spread position. In the 
folded position, the hmges support the 
weight of the outboard panels. A single 
1,500 psi. hydraulic cylinder swings 
each panel down and aft. 

Tail wheel had to be redesigned to 
caster freely while taxiing as the aft 
shift of the center of gravity when the 
wings arc folded makes it a tail-wheel 
airplane. The main landing gear is 
essentially the same as that of the TF. 
The middle 60 in. of the wing center 
section was modified to provide more 
fuel capacity to return the range of the 
heavier, dirtier airplane to that of the 
TF. 

The large structural cargo door is 
eliminated to save weight. The radome 
will be made of Fibrcglas honeycomb 



Speed Brakes Added to FJ-4B 

Second set of speed brakes (lower pair) arc the major external change in the North American 
FJ-4B, which recently completed its fleet introduction program. Brakes, here fully 

automatically when landing gear is lowered. Produced by North American's Columbus 
plant, FJ-4B is designed for low altitude attack. It grosses more than 26,000 lb., has 
service ceiling of more than 45,000 ft. Powcrplant is Curtiss- Wright J65-16A turbojet 
developing 7,800 lb. thmst. 
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COMPACT AND EFFICIEN 


HYDRAULIC 
POWER UNITS 

FOR APPLICATIONS TO 3000 PSI 

The operating characteristics are interesting and one or both of these units 
may be able to do a specific job for you. Each unit is completely proven 
and has been skillfully designed for varied utilization, low cost, simplicity 
of operation and maintenance, and ease of transportation. 


AIR HYDRAULIC UNIT— MODEL 100 



Nuclear Batteries 
Studied by ARDC 

Los Angeles— Wright Air Develop- 
ment Center is studying development 
of lightweight nuclear batteries for 
use as secondary power sources in 
space aircraft. 

The need for such a battery', or 
similar lightweight, self-contained sec- 
ondary power sources for instruments 
and other components, was recently 
outlined by Lt. Gen. Thomas S. 
Power, commander of the Air Research 
and Development Command, at the 
national summer meeting of the insti- 
tute of the Aeronautical Sciences. 
Another possibility under study, Gen. 
Power said, is a practical means for 
converting solar into electrical energy. 

Projects outlined by Gen. Power in 
USAF's research and development ef- 
fort into space technology include: 

• Solar radiation. To broaden the 
"limited knowledge" on solar radia- 
tion, the predominant force behind 
physical and chemical events in the 
atmosphere. Air Force Office of Scien- 
tific Research and the Cambridge Re- 
search Center have awarded studs' con- 
tracts to several universities. ARDC's 
Upper Air Observatory on Sacramento 
Peak, N. M., is attempting to deter- 
mine the effect of solar disturbances 
on the atmosphere and radio commu- 
nications. 

• Nature and variations of cosmic ra- 
diation arc being studied for USAF at 
the Universities of Chicago and Mary- 
land. Investigations of trie biological 
effects of cosmic radiation at Holloman 
Air Development Center have included 
tests with animals carried aloft bv high- 
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British Fly Gas Turbine Helicopter 

Prototype for British Westland Wessex helicopter makes its first flight powered by Napier 
Gazelle frcc-h.rbine engine. Wessex, a Sikorsky S-58 bruit under license, is first British 


altitude balloons for as long as 35 

• Improved weather forecasting tech- 
niques. 

• Number and mass of meteorites. 
Detailed information in this area, Gen. 
Power said, is important "not only for 
the design of missiles and vehicles ex- 
posed to them but also because of 
their effect on the ionosphere and radio 
communications.” 

Bristol Helicopter 
Details Revealed 

London— Recently released details of 
Bristol Aircraft's Type 192 helicopter 
powered by two Napier gas turbine 
engines reveal that the helicopter, capa- 
ble of carrying from IS to 25 troops 
and now in production for the Royal 


Air Force, has a cruising speed of 120 
kt. at a gross weight of 18,000 lb. 

The two Napier Gazelle Scries 2 en- 
gines provide a power output limited 
to 920 slip, in twin-engine operation. 
Maximum continuous power is 1,050 
slip, with a one hour power of 1,300 
slip. Emergency power is given at 1,650 

A synchronizing shaft interconnecting 
the two engines provides single-engine 
safety by keeping the rotors in proper 
phase relationship and permitting both 
rotors to be driven by one engine in an 
emergency. 

Bristol reports that power character- 
istics of the turbines permit the heli- 
copter to cruise at its maximum speed 
of 120 kt. 

Without rotors, overall length is 
about 54 ft., height 17 ft., and width 
18 ft. 9 in. The helicopter’s main cabin 



The Gaertner 
Scientific Corporation 
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Kistler Indicator Measures 
Engine Pressure Changes 
Quickly and Precisely 


tremely fast response, the new precision- 
made Kistler SLM Engine Pressure 
Indicator has been designed for research, 
engineering, testing and evaluating 

atomic engines, ft is rapidly being 

Pressure changes generating an elec- 

Pressure Pickup are measured by an 
electrostatic type amplifier and displayed 
on an oscilloscope. Small pressure vari- 

be magnified as much as a thousand 
times. Rugged enough to withstand 
tures up to 600” F, without special air 
or water cooling, the pickup will meas- 
0.1 through 3000 psi. With the addition 
of a Kistler adaptor, fuel injection 
The ability of the SLM Indicator to 

for fuel, combustion and" detonation 
studies, load balancing, monitoring, peak 
pressure adjustment on production 

lyzer available, it con be operated as 
readily as a TV set. Trouble shooting 

greatly simplified. Optional equipment 
includes a selector switch which permits 
operation of several pressure pickups 
with a single amplifier-calibrator unit, 
and a piston displacement indicator for 
direct display of traditional indicator 
diagrams. 

For complete information on the SLM 

SLM Pickup, special low-noise cables 
and the Kistler "Piezo-Calibrator" 
^amplifier-calibrator), request Bulletin 

Kistler Instrument Corp., Dept, dll’, 
15 Webster St., North Tonawanda, N. Y. 





First Sycamores for Germany 

These two British Sycamores have left Bristol Aircraft's factory and arc bound for Western 
Germany. Helicopters, the first deliveries of an order of 50, have German markings, 
including the warning "Aehtnng" on tail rotor. 


length is 24 ft., height is 4 ft. 11 in., 
and width is 5 ft. 3 in. The twin four- 
bladcd rotors have a diameter of 48 ft. 
S in. Maximum design rotor rpm. is 
270 and maximum design rotational tip 
speed 687 ft./scc. Fuel capacity is 672 
U.S.gal. 

Performance figures at 18,000 lb. in- 
clude a service ceiling of 13,250 ft., 
hovering ceiling without ground effect 
of 8,000 ft., a vertical rate of climb on 
two engines of 500 ft./min. and an 
optimum rate of climb with forward 
speed of 1,175 ft./min. Optimum rate 
of climb on single engine with emer- 
gency power is 760 ft./min. 

Type 192 can carry 23 armed troops 
at 250 lb. each for a still air range of 
130 nautical miles. Range of 390 nau- 
tical miles is provided for 12 stretcher 
cases and 3 sitting wounded. Alterna- 
tively, 6.000 lb. of freight can be car- 
ried over 125 nautical miles. 

In search and rescue operation, pro- 
vision is made for rescue of 10 persons 
from the sea within a radius of 200 
nautical miles, with fuel for 20 min. of 
hovering during rescue and reserve fuel 
amounting to 28% of the initial fuel 
load. 

■Extra tanks installed in the fuselage 
for ferrying can increase the still air 
range to 620 nautical miles. Nineteen 
paratroops can be carried 115 miles. 

Bristol says the 192 is fully equipped 
for day and night instrument flying, 
with additional provision for automatic 
pilot and dual controls. 

It is equipped with a spring-balanced 
door which can be opened and closed 


in flight. A winch capable of hoisting 
loads up to 600 lb. attached to the 
underside of the upward-swinging door 
can be operated either by the pilot or a 
crew member. 

Loads up to 5,250 lb. which cannot 
be carried in the cabin can be slung 
from a strong point beneath the 
fuselage. 

International Air 
Group Is Founded 

First world wide organization with 
Ihe specific purpose of extending inter- 
national scientific collaboration in all 
areas pertaining to flight was formed 
May 30 in Paris by 10 nations. Known 
as the International Council of the 


X-2 Altitude Confirmed 

Los Angeles— Nine months after its 
happening. Gen. Thomas S. Power, com- 
mander of the Air Research and Devel- 
opment Command, has been permitted 
to confirm the height reached last Sep- 
tember hv Capt. Iven Kinchcloc in the 
Bell X-2 for a new altitude record. 

Confirming an Aviation Week report 
last Sept. 20 (p. 29), Gen. Power told 
the National Summer Meeting of tile In- 
stitute of the Aeronautical Sciences: 

“Last year, Capt. Iven Kinchcloc of 
ARDC’s Air Force Flight Test Center 
flew the Bell X-2 rocket-powered test 
vehicle to an altitude which I can now 
confirm to have reached 126,200 ft." 
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HOT COMPONENTS 


for the powerplant industry 


The Aircraft Division of Rheem is currently delivering 



production quantities of high temperature non-rotating 
components for many of the most recent jet engines. 

Rheem's production capabilities are now being applied 
to the requirements of the powerplant industry ... on 
the specialized problems associated with the fabri- 
cation and assembly of heat resistant materials. 

Rheem's experience and facilities arc available for 
application to new challenges in air breathing and 
rocket powerplant production. 

Our Marketing Department will answer your inquiry 
promptly. 


RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 

1 171 1 wood ruff area uv. downey. California 

The research and development activity at Rheem is engaged 
in the conception, evaluation and design of • Drone and 
Small Missile Systems • Explosive and Ordnance Products 
• Propulsion System Analysis 
Engineers: join the 600 Rheem engineers in challenging 
technical i cork. Send resume to Personnel Manager. Aircraft 
Die., Rheem Mlg. Co. All inc/uiries held strictly confidential. 



Behind a 36-inch-thick radiation-resistant window deep 
within the first laboratory of its kind in the industry, Goodyear 
scientists are unlocking a whole new field of rubber research— 
studying the radioactive effects of powerful 


First goal: radiation-resistant tin's which can he used on 
alotnic-poivered aircraft of the flit arc! 

In the “cave” of the new* Goodyear Radiation Laboratory— 
a room with massive walls four feet thick— an aluminum* 
and-concretc-lined well drops 17 feet into the earth. 


train it may come the first rubber which can resist atomic 
radiation, new tires for trucks and cars which can run 
cooler, radiation-cured rubber which will outperform any 
now known, as well as food pasteurized through radiation, 
new "synthetic rubbers,” and a host of new products yet 
undiscovered. 



There, on an elevator under a water shield, rest 648 tiny 
slugs of powerful, radioactive Cobalt 60. 

Each “slug” is but an inch long and one-eighth inch in 
diameter— yet direct exposure to this Goodyear Cohalt 60 
could, in a few sweeps of a second hand, fatally contaminate 

Present-day rubber is also vulnerable. 

COI5ALT 60 is there as part of an extensive pioneering study 
which is destined to unlock the vast secrets in a whole new 
field of rubber research. 


IT IS AN EXAMPLE of the exhaustive research and develop- 
ment that have placed Goodyear and its Aviation Products 
Division in the fore of a host of pioneering advancements. 
It is a good reason why you. when faced with special prob- 
lems in the design of tomorrow's aircraft and missiles, will 
stand to benefit greatly by heeding the hunch “to call in the 

Goodyear, Aviation Products Division 
Akron 16, Ohio, and Los Angeles 51, California 


Leading producers of tires, wheels, brakes, fuel cells, 
and ice protection for all manner of aircraft. 


GOODYEAR 


AVIATION PRODUCTS 



Select the aircraft 
Call direct 

. . . end scheduling report times for flights 
. . . cut communication time with a flight in half 
. . . reduce flight crew fatigue 

A light flashes on the instrument panel ... or a buzzer 
sounds . . . and the pilot knows his flight is being called. 

It’s as simple and convenient as answering a telephone. The 
constant noise and distraction of monitoring is ended . . . 
flight crew fatigue is reduced. The necessity of scheduling 
reporting times for flights is eliminated, too. Airlines using 
Collins selcal report communication time with any one 
flight is reduced by one half. Increase traffic and flight crew 
efficiency with Collins selcal. Select the flight and call 
direct. Write for new selcal brochure. 





CREATIVE LEADER I 


• COLLINS RADIO CC 



Seven New Birds 



seven new types of birds, labeling them 
Delegates Americanum. The birds, and 
their counterparts: 

• The White-Shirted Hovorer (watches 
eray move his people make). 

• The Pin-Striped Whoopstcr (sharp 
politico talker tvpe). 

•The Baldhcadcd Perforator (shoots 

• The Pussy-Footed Mouse trapper (al- 
ways waiting to catch others in mistakes). 

• Ilic Grey-Thatched String Holder (no 
one allowed to progress if he can help 

• The Yellow-Bellied Credit Snatcher 

sion that if it was good, he did it). 

• The Lesser White-Crested Cockatoo 
(the fair haired prince who, by habit, 
lays the egg in the other fellow's nest). 


Aeronautical Sciences, the group will 
hold its first congress in Madrid dur- 
ing September. 1958. 

Plans for the organizational meeting 
in Paris were completed during the an- 
nual meeting of the Institute of the 
Aeronautical Sciences in New York 
early this year. The new international 
society has resulted front a strong feel- 
ing here and abroad that such a group 
was needed to improve liaison between 
the world's aeronautical scientists. Un- 
til recently the formation of such a 
society has been hampered for lack of 
funds. The Guggenheim family has 
stepped in to fill this need. 

Membership is open to any country 
with an organized scientific aeronauti- 
cal society, without regard to military 
or political interest. 

The United States is represented bv 
the IAS. 

No Communist countries are among 
the founding nations though it is hoped 
that every nation will seek membership, 
broadening international scientific co- 
operation for the benefit of aeronautics. 

Prof. Theodore von Karman was 
elected honorary president and perma- 
nent member of the governing council 
of the ICAS. Maurice Roy of France 
was elected chairman of the provisional 
council’s executive committee. 


Polaris Launching 
Contract Awarded 

Wcstinghousc Electric Corporation 
will design and manufacture experimen- 
tal seagoing handling and launching 



CWictfcl p(WaWo[i BERYLUUM 

FOR INERTIAL GUIDANCE SYSTEMS . . 


miniature, light-weight, highly accurate controls 
are possible through use of 

BRUSH QMV BRAND BERYLLIUM 




THE BRUSH BERYLLIUM COMPANY, 4301 PERKINS ME., CLEYELIND 3, OHIO 
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Long Stack Aids HOK Stability 

improved longitudinal cyclic control and eliminated exhaust induced rotor vibration in 
Kaman HOK helicopter. Stack was bifurcated to carry gasses past each side of center 
stabilizer. Comparison tests were carried out with short stack, and gasses directed upward 
through aft edge of rotor disk produced nose up trim moment sufficient to compromise 
forward cyclic control, and they induced rotor vibration. Kaman will snake further tests 
to develop stack to pass jet thrust precisely through center of lift of the helicopter. 


systems for Polaris, leading ultimately 
to a submarine launching system for 
the Navy intermediate range ballistic 
missile. 

Contract is with the Bureau of 
Ordnance. 

The Wcstinghousc activity will be 
centered at its Sunnyvale, Calif., divi- 
sion facilities. 

Polaris, which will have a 1,500-mi. 
range, is being designed to fire from 
surface ships as well as submarines. 
The contract calls for development of 
various mechanical and electrical svs- 
tems for the launching of Polaris from 
either type vessel. 

Production Begins 
of Lithium Oxidants 

Two new oxidants for use in high 
energy fuel systems, lithium perchlorate 
and lithium nitrate, have been placed 
in production bv American Potash & 
Chemical Corporation. The two 
chemicals will be used in solid propel- 
lant loads. 

Lithium compounds are attractive 
for propellant use because they have 
a high oxygen content on a weight 
basis. Lithium perchlorate has about 
60% oxvgen and lithium nitrate nearlv 
70%. 



Ryan Acquires Plant 
At Torrance Airport 

Ryan Aeronautical Co., San Diego, 
acquired an assembly plant and 27-acre 
industrial site adjacent to the Torrance 
Municipal Airport. Facilities contain 
137,000 sq. ft. of floor space formerly 
occupied by National Electric Products 

Torrance plant will be used primarily 
for assembly operations on such major 
projects at the Douglas DC-8 jet air- 
liner power packages and pylons, and 
the Ryan Fircbce jet drone on which 
the production rate for the military 
is being rapidly expanded. 

All engineering and fabrication work 
on these and future projects assembled 
in the Los Angeles area plant will be 
performed in San Diego. Torrance 
facility, combined with new factors 
facilities nearing completion at Ryan 's 
San Diego plant, will boost the com- 
pany’s total area under roof to 1,285.- 
000 sq. ft. 

Under construction at Ryan San 
Diego site are an Engineering Research 
and Development Center and a Tooling 
Fabrication building. 

Setting up of equipment for the 
Firebee assembly line is expected to 
get under way soon at the Torrance 
plant, with the DC-8 project to follow 
in a few months. 
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PERFORMANCE 

PROVED... 

IN THE AIR! 

New records are continually being piled up 
by America’s many types of ultra-fast, high 
flying jet aircraft. And these records provide 
strong testimony as to the reliability of the 
vitally important bearings used — New 
Departure ball bearings such as the turbine 
mainshaft bearings developed through New 
Departure’s extensive Aircraft Bear- 
ing Research Program. 

And looking ahead to the even more 
powerful and faster aircraft yet to 
fly, New Departure is developing ball 
bearings to help make their flight 
success complete. 


Send for bearing catalog ABC 


BALL BEARINGS MAKE 

NEW DEPARTURE • DIVISION OF 


GOOD PRODUCTS BETTER 

GENERAL MOTORS • BRISTOL, CONN. 



J79 Utilizes 
Nozzle Vanes, 
Variable Stators 
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Civil Conway Rated 
At 16,500 Lb. Thrust 

London— Takeoff thrust of the Rolls- 
Royce civil Conwav bypass turbojet 
engine is rated 16,500 lb. 

The R. Co. 10 engine is - more than 
132-in. long and 42 inches in dia- 
meter. It has been ordered for installa- 
tion on 63 airliners, including Boeing 
707s, Douglas DC-8s, and Vickers 
VC. 10s. Military version is specified 
for the Handley Page Mark II Victor 
bomber. 


PRODUCTION BRIEFING 

Convair started installation of a 
75-ton Cyril Bath stretch press for 880 
jet transport fuselage belt frame fabri- 
cation. Unit will arrive at Convair in 
September, will start production work 
as soon as proof tests are completed. 
Press is 75 ft. long, 30 ft. wide. 12 ft. 
high, has a 150-in. diameter work table 
with 360 deg. rotation, and is hydrauli- 
cally operated. 

Douglas Aircraft Co. developed a 
new spares system for its DC-8 custom- 
ers, foreign and domestic, wherein 
punched cards and continuous image 
microfilms of engineering drawings arc 
integrated to shorten spares lead time 
and help airlines estimate requirements 
more closely. System is projected to be 
ready when first DC-8s are ready for 
customers. 


Hydraulic press with side rams for 
complex forgings with undercuts or 
•back-drafts has been placed in opera- 
tion by Harvey Aluminum Co., Tor- 
rance, Calif. Each of side rams can 


4,000 tons. Bed size between positive 
stops is 70 in. front to back, 90 in. left 
to right, with daylight capacity ranging 
from 45 in. to 90 in. Split dies or con- 
ventional ones can be used with side 


USAF contract for modification of 
existing airborne electronic control sys- 
tems for all-weather fighters has been 
awarded Hughes Aircraft Co., Culver 
City. Contract value is $1,071,239. 

Lounge sections for 23 Boeing 707 
jet transports will be fabricated by 
AiRescarch Aviation Service Co. with 
first delivery in September of this year. 
Remainder of the lounges, which are in 
two configurations, will be delivered by 
early 1958. The two configurations of 
four passengers each are two fore and 
two aft, and four on a crescent-shaped 
scat. Design, engineering and testing of 
the sections will be accomplished by 
AiRescarch. 


PIONEERING IS OUR BUSINESS 



CONVAIR SELECTS BENDIX LIQUID OXYGEN 
SYSTEM FOR B-58 HUSTLER- 

America’s First Supersonic Bomber 


The B-58 is built to fly at supersonic speeds 
at altitudes ranging above 50,000 feet. It is 
described as a high-performance medium 
bomber for big missions — a new concept in 
aircraft design. 

The same applies to the equipment packed 
in its compact structure — vital equipment 
like the Bendix* liquid oxygen converter 
system that supplies life-giving oxygen to its 
three-man crew. 

Size and weight must meet rigid specifica- 
tions — with no compromise in reliability and 
performance. The liquid oxygen equipment 
provided by Bendix — pioneer in the devel- 
opment of liquid oxygen systems — combines 
these essentials, plus the know-how gained 
in more than a quarter century of experience 
as a major producer of airborne oxygen equip- 
ment for military, commercial, executive and 
private aircraft. 

No matter what your oxygen require- 
ments may be — either airborne or industrial 
—Bendix is prepared to serve you. Pioneer- 
Central Division, Bendix Aviation Corpora- 
tion, Davenport, Iowa. *■«. u. »«r. an. 



Pioneer- Central Division 

DAVENPORT, IOWA 
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Passive Radar Gives Infrared Technique 


By Philip J. Klass 

Hanscom Field, Bedford, Mass.— 
Fundamentally new technique for sur- 
veillance, mapping and navigation- 
guidance which bears some similarity 
to both infrared and to radar, yet which 
offers certain advantages over each, has 
just been revealed. It is called “passive 
microwave radiometry,” or "passive 
radar” for short. 

Like infrared, the new technique de- 
tects electromagnetic energy radiated 
by every object whose temperature is 
above absolute zero and it docs not 
require the equipment itself to radiate 
energy as with conventional radar. How- 
ever, passive radar operates at far lower 
frequencies than infrared, down in the 
familiar microwave radar region. Pas- 
sive radar receiver techniques and com- 
ponents more closely resemble those 
used in active radar than those used for 
infrared. 

AFCRC Technique 

Air Force Cambridge Research 
Center (AFCRC) here has pioneered 
the new technique, largely through in- 
house investigations, according to Dr. 
Joseph P. Casey of AFCRC’s Propaga- 
tion Laboratory'. Sperrv Gyroscope car- 
ried out a phase of the investigation, 
under AFCRC sponsorship. Bell Tele- 
phone Laboratories reportedly are also 
active in the passive radar field, but not 
under AFCRC sponsorship. 

A comparison of the characteristics 
of the new passive radar with those of 
active radar and infrared shows some 


interesting advantages, some disadvan- 
tages: 

• No radiated energy. Unlike active 
radar, whose radiated energy gives away 
its existence and position, passive radar 
matches infrared in its security from 
detection. 

• Longer range. Passive radar, because 
it operates at microwave frequencies 
which suffer less atmospheric attenua- 
tion, has greater range than infrared. 
At longer wavelengths, like 3 cm. and 
6 cm., passive radar experiences rela- 
tively little attenuation by rainfall. 
However, compared to active radar, the 
new technique may have somewhat less 
range against many types of targets. 

• Size, weight, complexity. Passive 
radar is smaller, lighter, less complex 
than a complete active radar because the 
former requires no transmitter. How- 
ever, passive radar is somewhat larger, 
heavier and more complex than an 
equivalent-function infrared system. 
Because of the lower operating fre- 
quency, a passive radar antenna is larger 
than an infrared scanner, comparable 
to an active radar antenna at the same 
operating frequency. 

• Resolution. Passive radar resolution 
is inherently inferior to infrared be- 
cause of its lower operating frequency, 
and its basic principle of operation 
makes it inferior to an active radar in 
this respect. Yet passive radar's ability' 
to discriminate between different types 
of targets and backgrounds can be as 
good or better than either infrared or 
active radar. 

• Response time. Early experimental 


equipment used by AFCRC in its basic 
investigations, which employed conven- 
tional superhet circuitry and com- 
ponents, had relatively low response 
time and scanning rates compared to 
active radar and some IR systems. How- 
ever, use of new traveling wave tube 
amplifiers in passive radar systems 
should provide a significant improve- 
ment in response time. 

Other Air Research and Develop- 
ment Command centers are beginning 
to apply the new technique to specific 
hardware as AFCRC’s basic studies 
shift to other areas. 

How It Started 

Passive radar techniques stem from 
World War II measurements of atmos- 
pheric absorption of K-band energy 
conducted at the Massachusetts Insti- 
tute of Technology’s Radiation Labora- 
tory. R. H. Dicke and associates, using 
an adaptation of radiometry techniques 
previously developed for radio astron- 
omy, chanced to deflect the antenna 
down so that it “looked” at the ground 
instead of the sky. 

They discovered that microwave 
energy was being radiated from the 
ground and that its intensity varied 
when the antenna was pointed at dif- 
ferent objects. This suggested the pos- 
sibility of passive microwave surveil- 
lance. It was not, however, until about 
five years later when new microwave 
components and techniques appeared 
to make passive radar feasible, that 
AFCRC first began its investigations 
aimed at this specific objective. 
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. RADIOMETRIC MAP CHART REPRODUCTION R.M. 



PASSIVE RADAR maps, made with crude experimental equipment, shown alongside chart 
of same area, shows surveillance potentialities of new technique pioneered by AFCRC. 


at Microwave Frequencies 


Every object whose temperature ex- 
ceeds absolute zero radiates electromag- 
netic energy not just in the infrared 
region but throughout the spectrum 
into lower frequencies. The bulk of 
the energy radiated occurs in the in- 
frared region. (For example, nearly 
90% of the energy radiated by a black 
body at a temperature of 27C lies in 
the infrared region above 30 microns; 
only a fraction of one percent of the 
total energy is radiated in the micro- 
wave region.) 

Emissivity 

As in infrared, the perfect microwave 
emitter is an idealized black body which 
absorbs all microwave energy striking 
it, thereby producing maximum pos- 
sible radiation. In microwave radiom- 
etry, like infrared, the black body is 
used as a convenient reference. Also, 
emissivity is defined as the ratio of any 
object’s radiation to that of an equiva- 
lent black body at the same temperature 
and always is less than 100%. (An ob- 
ject’s emissivity at IR frequencies can 
be quite different from its emissivity at 
microwave frequencies.) 

A non-black body temperature fre- 
quently is expressed in terms of equiva- 
lent black body temperature which is 
the product of its absolute temperature 
and its emissivity. Thus an object 
whose temperature is 300K and whose 
cm i ivity i 25% behaves like a black 
body radiator at 7 5K (25% of 300) and 
is said to have an equivalent tempera- 
ture of 75K. 

The microwave energy which a pas- 


sive radar antenna receives when it 
looks at an object (assuming the ob- 
ject is large enough to fill the antenna 
beam) is the sum of radiation emitted 
directly as a result of the object’s own 
temperature plus the microwave energy 
from the sky, or other sources, which is 
reflected from the object into the an- 
tenna's beam. The combination of 
these radiations is usually expressed in 
terms of “apparent black body tem- 
perature,” sometimes as “equivalent an- 
tenna temperature" since this is the 
microwave radiation the receiver would 
see if the antenna were replaced by a 
matched load black body at this tem- 
perature. 

To illustrate, a body of water whose 
absolute temperature is 300K (27C) 
and whose microwave emissivity is 45% 
will emit radiation equivalent to a black 
bodv whose temperature is 135K, i.e. 
(306) (0.45). 

Sky Radiation 

energy from the sky whose equivalent 
black body temperature is around 50K. 
But not all of this skv radiation is re- 
flected, only 55% of it (100% minus 
water emissivity). Thus the amount of 
sky radiation reflected is equivalent to 
a black bodv whose temperature is 
27.5K, i.e. (5b) (0.55). 

A passive radar antenna aimed at the 
water would see the sum of these 
radiations so that the water would have 
an apparent black bodv temperature of 
162.5K. i.c. 135+27.5'K. 

Because passive radar sees both direct 
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emission and the reflected radiation, it 
is able to discriminate between two 
objects which are at essentially the same 
temperature but which have different 
reflectivities. 

For example, consider the problem 
of discriminating between water and 
ground which may be at roughly the 
same temperature. Whereas water may 
have an emissivity of 45% and reflec- 
tivity of 55%, the figures for ground 
run approximately 90% and 10%, re- 
spectively. 

The apparent black body tempera- 
ture of ground at 300K, as seen by pas- 
sive radar, would be equal to (300) 
(0.90) 4- (50)(0.10), or approximately 
275K. This is 112.5K higher than the 
apparent black body temperature of 
water (162.5K) at the same absolute 
temperature. 

Since the amount of energy radiated 
by a black body at long wavelengths is 
approximately proportional to the first 
power of its temperature, the energy 
radiated from the ground would be 
roughly 70% greater than that from 
water, more than sufficient to enable a 
passive radar to discriminate between 
the two. 

Target Detectability 

Passive radar’s ability to discriminate 
between different objects under sur- 
veillance depends upon a number of 
factors, including: 

• Apparent temperature differential be- 
tween the objects. 

• Grazing angle between antenna beam 
and the objects. 


• Antenna beam width. 

• Receiver’s minimum detectable sig- 
nal level, itself a function of several 
other factors. 

The critical determinant, over which 
the system designer has no control, is 
the apparent temperature differential 
between objects under surveillance. Fol- 
lowing arc representative measurements 
made during an early AFCRC investi- 
gation. showing the apparent tempera- 
ture difference between objects listed: 

• 10K: snow-covered ground and build- 
ing. 

• 10K: building and sky beside the 
building. 

• 4 IK: snow-covercd ground and dry 
ground. 

• 19K: dry ground and wet ground. 

• 12K: wet ground and top of automo- 
bile. 

AFCRC investigations showed that 
the apparent temperature of smooth 
surfaces, like water, depends upon the 
angle from which it is viewed, i.c. the 
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incidence angle of the passive radar 
antenna beam. Even more significant, 
the apparent temperature of some ob- 
jects as seen by passive radar depends 
upon whether horizontal or vertical an- 
tenna polarization is used. 

This polarization effect is most pro- 
nounced at small grazing angles; dis- 
appears when the antenna is looking 
directly down at the object. For ex- 
ample, smooth water at an absolute 
temperature of 293K has an apparent 
temperature of about 160K when 
viewed from directly overhead, regard- 
less of the antenna polarization. At a 
grazing angle of 30 degrees, with ver- 
tical polarization, apparent temperature 
rises to 240K, an 80K increase. But if 
antenna uses horizontal polarization, 
apparent temperature remains at about 
160K. 

Gtass, on the other hand, maintains 
the •same apparent temperature regard- 
less of antenna viewing angle or polar- 
ization. Asphalt black-top exhibits the 
same apparent temperature regardless 
of viewing angle when vertical polariza- 
tion is used, but with horizontal polar- 
ization apparent temperature drops as 
antenna viewing angle changes from 
overhead to small grazing angles. 

The foregoing suggests that the 
polarization characteristics of different 
objects could enable a passive radar to 
discriminate between them even when 
the two have nearly identical apparent 
temperatures when viewed from directly 

Declassified Report 

As pointed out in a recently declassi- 
fied AFCRC report by Dr. E. A. Lewis, 
A. J. Vaccaro and Casey, "If it is de- 
sired to distinguish an asphalt runway 
from surrounding green vegetation, the 
line of sight (of the antenna) should 
make a moderately oblique angle with 
the asphalt and the polarization should 
be horizontal. The asphalt would then 
appear 'colder' than the green vegeta- 
tion which appears 'warm' on both 

"Conversely, vertical polarization 
would be better for detecting flat metal 
objects (Ed. Such as vehicles) on the 
runway, since for practical purposes the 
metal is a very poor emitter of both 
polarizations while the asphalt radiates 
vertical polarization more strongly. For 
locating bodies of water in a wooded 
terrain, horizontal polarization and anv 
angle of incidence within 60% of the 
perpendicular could be used,” the re- 

The microwave radiation, or "signal" 
which must be detected bv a passive 
radar receiver, is a form of’ noise with 
•the same random fluctuating amplitude 
as the thermal noise generated within 
the receiver itself. The problem of 
distinguishing this signal from internal 
receiver noise is made more difficult by 
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interchangeable 400 or DC service 


Developed especially for the rigorous demands of 
airborne service, the Series AM17 circuit breaker is 
now proudly flying with such dependable aircraft as 
Douglas’ huge C-133. 

The rugged AM17 operates on Heinemann’s well- 
proven principle of magnetic actuation with hydraulic 
time delay. No de-rating, no compensation for ambient 
temperature or vibration necessary. 


Easily "ganged” in the field for Companion-Trip® 
multi-pole applications, and designed for interchange- 
able service on 400-cycle and DC current, the AM17 
may well be the one circuit breaker for all your equip- 
ment and circuit protection requirements. 

Full details, including applicable military specifics-, 
tions, are furnished in Bulletin T-3302. Write for 
your copy. 


HEINEMANN 






65 




the fact that the signal level is ex- 
tremely low, usually of an order of a 
millionth of a microwatt or less. 

Signal detection is accomplished by 
inserting a square-wave chopping wheel 
(or ferrite modulator) between the an- 
tenna and receiver to alternately block 
and pass the signal from the antenna 
to the receiver. AFCRC's experimental 
receivers have used a chopping wheel 
rotating at 30 cps., or a ferrite modula- 
tor operating at 1,000 cps., to modulate 
the incoming radiation. 

Using conventional radio astronomy 
(radiometry) techniques, the AFCRC 
receivers use a balanced crystal mixer 
fed by a reflex-klystron local oscillator 


to produce a 30 me. or 60 me. inter- 
mediate frequency signal which is am- 
plified, then detected to produce an 
audio frequency signal at the chopper 
modulation frequency. 

This signal is amplified in a band- 
pass amplifier, then demodulated using 
a 30 or 1,000 cps. reference signal syn- 
chronized with the chopper-modulator. 
The resultant signal is then integrated 
in a low-pass filter network. 

In AFCRC tests, the d.c. output was 
used to operate the pen of a simple 
strip recorder to make an apparent 
temperature profile of the objects 
scanned. In a tactical equipment, the 
signal could be used to intensity modu- 


late a PPI type of cathode ray dis- 
play. 

If radiation is to be immediately de- 
tectable, its magnitude must at least 
equal the peak-to-peak fluctuations in 
receiver noise, Casey points out. The 
theoretical minimum for a superhet 
receiver with a noise level of 10'“ 
watts would be about 10'", equivalent 
to an apparent- temperature differen- 
tial of one degree, when an integration 
tune of four seconds is used. 

In receivers used in AFCRC tests, 
which had 15 lb. noise figures and an 
IF bandwidth of 12 me or less, apparent 
black body temperature differentials of 
two to three degrees could be detected 
with four Second integration times, 
Casey says. (The RF bandwidth of the 
receiver was twice the IF bandwidth, 
or 24 me., i.c. 12 me. on either side 
of the local oscillator frequency.) 

Because the minimum detectable 
signal level is inversely proportional to 
the square root of integration time, it 
is possible to trade off and use shorter 
response time where less sensitivity 
can be tolerated. For example, a pas- 
sive radar used in one of AFCRC’s air- 
borne tests, operating at 8.6 mm., was 
able to discriminate between land, 
small water areas, runways and asphalt 
covered parking lots using a time 
constant of only 0.5 second. 
Wideband Amplifiers 

However, it has been the recent de- 
velopment of wideband, low-noise 
microwave amplifiers, such as the 
traveling wave tube, that has opened 
the possibility of using passive radar 
in high-speed aerial reconnaissance 
where even lower time constants are 
needed. Passive radar’s minimum de- 
tectable signal level varies directly 
with receiver noise and inversely with 
the square root of predetection band- 
width, as well as integration time. 

Sonic of the newer TW tubes have 
bandwidths of several thousand mega- 
cycles. compared to the 24 me. or 
less RF bandwidth in experimental 
AFCRC receivers. Other tubes, with 
less bandwidth, have noise levels of 
around 6-7 db., compared to the 15 
db. in AFCRC receivers. 

Although TW tube designers have 
not yet achieved tubes with both ex- 
tremely wide bandwidths and the low 
noise figures, there appears to be consid- 
erable nope for the future. Even with 
existing TW tubes, appreciable reduc- 
tion in time constant is possible. The 
new Maser amplifiers, with extremely 
low noise, arc another prospect. 

Passive radar resolution, like that of 
active radar, depends upon antenna 
beam width, which is a function of 
operating frequency and antenna di- 
ameter. If an object does not fully 
fill a passive radar beam, its apparent 
temperature as seen by the antenna is 
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LOOK MA- 
NO WIRES! 


Output: 5 gpm max, 3000 
psi. Hydraulic fluid flow 
proportional to the differ- 
ence between the ratio of 
the input pressures and o 

Size: 2 V A " x 2V 4 " x 7" 
Weight: 2.8 lb 


Whatever your problem 
with pneumatic-hydraulic 
computers and ratio con- 
trollers — Write or Phone: 


SHELLY 
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111 EUCALYPTUS DRIVE, 
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Airborne radio teleprinter, called Acro- 
Monatel, includes built-in all-transistor radio 
receiver operating in 100-150 kc. baud. 

is crystal-controlled, has 120 cycle passband 
at 6 db. down points and a single-stage of 
100 db. limiting prior to signal injection at 
crystal discriminator. Model 28 Teleprinter, 
capable of operating at 60 or 100 words/ 

28 v.d.c. and'toree-phase 115 T, 400 cvcle 
power. Manufacturer: Westrex Corp., Ill 
Eighth Ave., New York 11, N. Y. 
proportionally reduced to the percent- 
age of the beam that it does fill. 

Generally speaking the designer of 
a mapping radar seeks the highest 
possible resolution, but must balance 
this quest against the increased atmos- 
pheric attenuation that occurs at the 
higher frequencies. This is particularly 
true of passive radar which must utilize 
a signal that is extremely low level 
even without any atmospheric attenua- 

The relatively slower response time 
of passive radar is another factor which 
may set the upper limit on resolution, 
since a smaller beam must scan faster 

AFCRC has carried out passive ra- 
dar tests at three different operating 
wavelengths, 8 mm., 1.25 cm., and 3 
cm., while Sperry conducted similiar 
tests at 1.8 cm. Except for differences 
in atmospheric attenuation, Casey re- 
ports that there was no significant dif- 
ference in performance at any wave- 
length. 

Airborne Tests 

AFCRC's airborne tests were con- 
ducted using a variety of vehicles, in- 
cluding a Navy blimp, a C-47 and an 
S-55 helicopter.’ The results of these 
tests were encouraging despite the 
fact that experimental and research 
type equipment was used. 

For example, passive radar mapping 
was accomplished by means of a record- 
ing stylus moving across a waxed chart 
paper. When a signal indicating land 
was received, a voltage was applied to 
the stylus, heating it and causing it 



A Whittaker parking lot has disappeared and in its place has 
grown an intricate system of lines, tanks, valves and instrumen- 
tation — an extensive new test laboratory to assure that the com- 
pany will meet and heat exacting demands. 

John Fitzpatrick, chief project engineer, explains that the 
valve business faces more and more critical criteria — higher 
flows, greater pressures, hotter temperatures— it faces manda- 
tory reliability far above that required in the post. 

Aircraft are more and more susceptible to component mal- 
function. Where a failure used to be little more than a nuisance, 


The reliability requirements for mis- 
those n for 3 ai rcraft^and WMitaker > 


:ring and development more thar 
:r before." says Fitzpatrick. 

"This means testing of the mos 
aaustive nature, a major factor in thi 
modern valve industry. In the old day: 


The entire laboratory, with its maze 
.. [ equipment, is designed for kitchen- 
clean operation, while the adjacent san- 

almost surgically clean, with a dust- 
free controlled atmosphere where criti- 

spccial' baths and sealed in air-tight 
iners for shipment. 


laboratories. Test w- 


And for the testing of e> 
high pressure units, tht 
1 avily-reinforccd bunker I 


ure the reliability of all units." 

Vhittakcr's new test facilities have 
. :n constructed at a cost of about a 
quarter million dollars for testing fuel, 
hydraulic and pneumatic systems and 
romponcnls. Among the facilities for 
sneumatics testing are two compres- 
tors developing 100 pounds per minute 
U 125 p.s.i., plus two 100-pounds-pcr- 

™pacUy'^ocs' to 1200 degrees, and 
there is enough storage capacity to pc im- 
pounds per minute for test runs of 30 


in addition to the altitude test 
rig. nu-luding vibration, beat, cold. 

The new laboratory also boosts the 
company’s fuel lest equipment and the 
physical space for such testing by some 
200 percent. This now includes such 
items as water valve test facilities for 
550 p.s.i. working pressures, and a fuel 


While touring the lab, 1 was attracted 
by the different colors used to indicate 
the pressure extremes. 1 was a little 
urprised to learn that red represents 
ton- pressure system. White, on the 


Also featured in the, 


husky system of tanks and lines 
available for the testing of criti. 
n.i-il.- rolling liquid o- 

oxideTununonia^eW.’ } 
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to bum through the wax coating to 
expose a black undersurface. For this 
reason the quality of passive radar 
maps made by AFCRC is not indic- 
ative of the results that could be ob- 
tained from a passive radar system 
designed for tactical use. 

Here are a few of the observations 
made during AFCRC’s airborne tests: 

• Ships underway in Boston harbor 
could be detected by passive radar be- 
cause their wakes appeared warmer 
than the surrounding water, 

• Land-water boundaries were clearly 
visible with a 1.25 cm. system at 6,000 
feet altitude, despite a heavy fog ex- 
tending from the ground which was so 
dense that the airplane’s wing tips 

• Automatic guidance system for mis- 
siles or aircraft along land-water 
boundaries using passive radar tech- 
niques appear possible, based on 
limited AFCRC tests. 

Hybrid Systems 

The tactical advantage of using a 
non-radiating navigation, surveillance 
or mapping system to avoid enemy de- 
tection, which has focused so much 
military interest on infrared, appears 
certain to create similar interest in 
passive radar. 

It is true that passive radar is more 
susceptible to enemy jamming than 


active radar or infrared. Yet it gains 
some security over active radar from 
the fact that the enemy docs not know 
what operating frequency is being used. 

Without too much increase in size, 
weight or complexity, it should be 
possible to design hybrid systems, us- 
ing passive radar in combination with 
active radar or infrared, to give greater 
tactical flexibility than is available from 
the use of any one of the techniques. 

4= FILTER CENTER =4* 
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► Hughes In Shopping Mood— Hughes 
Aircraft, anxious to expand its non- 
military avionics business, is looking at 
small companies in the components and 
test equipment fields with the view to 
possible acquisition. 

► Russian Scatter Lags— USSR technical 
publication indicates that the Russians 
arc becoming keenly interested in trans- 
horizon communication but they appear 
to lag several years behind U. S. in the 
field. 

► New Insulated Wire— “Fused-Film 
Wire” is name of new wire with Teflon 
film insulation measuring only 0.002 
in. thick. Insulation reportedly has 
"200% greater dielectric strength 
and scrape resistance than any com- 



All guided 


by Whittaker Gyros! 


Unsurpassed for accuracy and de- 
pendability, Whittaker Gyros are able 
to shrug off the effects of shock, 
acceleration, vibration, heat or cold. 

THE reason? For all the foregoing Whittaker 
conditions, Whittaker Gyros have have worked together as 
been 100% tested! Overall customer more than a decade. This background 
rejection — month after month — is and experience insures m 
consistently less than 2%. specifications the first tim 
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parable insulation,” according to Adam 
Consolidated Industries, Union, N. J. 
Insulation is said to be stable when 
temperature cycled between — 200F 
and 500F and can withstand 6,000 
volts. 

► New RETMA Name— Radio Elec- 
tronics-Television Manufacturers Assn, 
will adopt new name, Electronic In- 
dustries Assn., if majority of members 
approve in up-coming ballot. 

► Weather Radar Short Course— Massa- 
chusetts Institute of Technology will 
conduct a short course, Aug. 1 2 through 
25, on weather radar and its applica- 
tion as a meteorological tool for fore- 
casting. Course is designed for both 
radar engineers and meteorologists to 
acquaint each with the other's prob- 
lems and achievements. Tuition is $250. 
Program will be under supervision of 
MIT’s Dept, of Meteorology. 

► Radar For Australia— Two largest 
Australian airports, at Sydney and Mel- 
bourne, will be equipped with British 
Cossor C.R. 21 surveillance radars. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Tantalytic capacitors, in high micro- 
farad values for low-voltage d.c. applica- 
tions, are rated for minimum of 1,000 
hours operation at 125C. Units come in 
three rectangular case sizes, all with 
base dimensions of 1.316 x 0.75 in., in 



heights of 1J, 2, and 21 in. Typical 
rating for smallest size is: 30 volts, 
1,000 microfarads, polar construction, 
etched foil. Larger units are rated at 
50 v. General Electric Co., Capacitor 
Dept., Hudson Falls, N. Y. 

• Transistorized d.c. polar relay. Type 
MYZA, new version of Micropositio’ncr 
relay with built-in pre-amplifier which 
greatly reduces magnitude of required 
input signal. New relay comes in three 
models: "M”— a latching type which 
remains in last position when input sig- 
nal is removed; “K”— a null-seeking type 
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relay, and ”C”— with snap-acting cali- 
bration. Bulletin F-7754-2 gives appli- 
cation data. Barbcr-Colman Co., Rock- 
ford, 111. 

• 400-Cycle frequency meter. Model 
200, for aircraft instrument panels, pro- 
vides accuracy of 0.25% over tempera- 
ture range of — 55C to 70C. Meter is 


NEW 


MODULAR DESIGN 


PRECISION POTENTIOMETER 



designed for 115 v. operation and dial 
is calibrated from 392 to 408 cps. Con- 
solidated Avionics Corp., Stamford, 
Conn. 

• Precision size 11 resolver, measures 
1.062 in. dia., is available with accuracy 
of better than 0.1% for operation at 



frequencies of 400 to 1,600. cps. Appli- 
cation data is available from Reeves In- 
strument Corp., 207 East 91st St., New 
York 28, N. Y. 

• Corona type voltage regulators, with 
current ratings up to 4 ma., arc now 
available for military applications in 
T6i and T9 envelopes in voltage 
ranges below 3,500 v. Application data 
is available from The Victorccn Instru- 
ment Co., Components Div.. 5806 
Hough Ave., Cleveland 3, Ohio. 


• Miniature hysteresis synchronous 
motor, in size 10 frame (1 in. dia.), is 




FEATURES OF CUSTOMIZED STANDARD POTS 


► High Temperature Operation ... to 145 deg C 

► Independent Linearity of ±0.25% 


The newly developed TIC Type PVR-09 incorporates modular 
design for choice of cup depth, mounling, and number of taps. 
Modular design, a new concept in manufacturing, makes available 
mounting types — servo, tapped hole, and threaded bushing 
and, in addition provides extreme flexibility in customizing 
standard PVR-09 design to the individual application. 


nging up to 15 cups, without external c 
ally phased at the factory also provide 
lique. Up to 9 taps are available in 
on special order. Ball bearing constructi 


P Pf 
Cl 


CHARACTERISTICS: 


. ACCURACY OF TOTAL 
RESISTANCE: 

±5% on standard, to±l% 

NEARITY: 
±0.5% of total R above 5K 
' J “d, ±0.25% on special 


• TAPS: 

Up to 9 taps... with 10 deg 

• TEMPERATURE RANGE: 
-55 to +145 deg C 

• MILITARY 

SPECIFICATIONS: 

Tested to MIL-E-5272A 


543 MAIN STREET. ACTON, MASS. 


P.0. BOX 3941, NORTH HOLLYWOOD. CALIF. 
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for complete 
testing of 

aircraft components 


Write for book: 

"How Aetco can help you." 



AIRCRAFT EQUIPMENT 
TESTING COMPANY 


1806-12 FLEET STREET 
BALTIMORE 31, MD. 

WASHINGTON. 0. C. OFFICE 



available in 8,000 and 12,000 rpm. 
models, single or three-phase, 26 or 115 
volts. Motors are designed to meet 
MIL-5400 environmental requirements, 
arc available in range of torque ratings. 
Luther Mfg. Co., 7312 Varna Ave, 
North Hollywood, Calif. 

Laboratory Equipment 

• Sweep-frequency VSWR measuring 
system, Model 160, covers frequency of 
8.4 to 12 kmc., provides sweep rates of 
0.02, 0.1, 1.0 and 3.0 cps. System con- 



scale reading directly in VSWR. Presen- 
tation is duplicated on 4-inch meter and 
on optional recorder with charts scaled 
in VSWR. California Technical Indus- 
tries, 1419 Old Country Rd., Belmont, 
Calif. 

steel] 

[very Kind 
Quick Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structural, 
plates, sheets, tubing. 

RYERSON 





Instrumentation 

• Multi-channel tape recording system. 
Series 3000, provides 300 kc. band- 
width, choice of six speeds up to 60 in./ 
sec. selectable from single switch, and 
modular construction. System can 



handle real sizes up to 14 in., or up to 
19 in. if so desired and can accommo- 
date 1, 1 or 1 in. wide tapes. American 
Electronics, Inc., Recordata Div., 655 
W. Washington Blvd., Los Angeles 1 5, 
Calif. 

• Axial accelerometers, with high- 
resolution potentiometer pick-off, are 
available in ranges from ±1G to ±40G 
with undamped natural frequency 
ranges from 7.8 to 54 cps. Units are 
hermetically sealed and oil damped, 
designed to withstand rugged environ- 
ment and to provide low crosstalk 
(0.01G/G maximum) and threshold. 
G. M. Giannini & Co., Pasadena, Calif. 



• S-band signal generator. Model SG- 
153, covers frequency range of 1.8 to 4 
kmc., in single band. Output is con- 
tinuously variable between 0.2 and 
200,000 microvolts. Signal generator 
can be pulse or frequency modulated. 
Pulses can be internally or externally 


generated. Output includes two septate 
synchronizing signals. Delay circuit per- 
mits RF output to be delayed an adjust- 
able interval after undelayed synchro- 
nizing signal. Transitron, Inc., 186 
Granite St., Manchester, N. H. 
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SECOND ORDER aided tracking allows one operator controlling theodolite with small control stick (left) to track more accurately 
in vertical, horizontal planes. Stick movement produces acceleration not velocity. Ring sight (right) is needed because of narrow vision field. 


Optical Tracking Data Speeded 
By Human-Engineered Theodolite 


Van Nuys, Calif.— Prototype optical 
tracking theodolite designed to elimi- 
nate the data reduction bottle-neck by 
offering near on-time digital read-out 
has completed acceptance tests at Naval 
Air Missile Test Center, Point Mugu, 
Calif. 

Its designers assume an economic de- 
mand exists for such equipment because 
manual reduction of tracking data from 
a five minute run may require from 
four weeks to two months. Range 
schedules and government contract re- 
quirements often demand one or more 
missile test firings per month which 
means that tests are sometimes run 
before the lessons of the previous firing 
have been assimilated. 
Human-Engineered 

The new device, called RADOTT 
(Recording Angular Data Optical Track- 
ing Theodolite), makes extensive use 
of human engineering principles to re- 
duce operator errors. These errors have 
obliged designers of earlier optical 
trackers to rely on photographic read- 
outs on film strips taken of the target 
that allow data reduction crews to cor- 
rect angular errors by measuring devia- 
tion of the target from center on the 
film frames. RADOTT was designed 
by the H. A. Wagner Co. here. 

’ The prototype was designed and 
built under a Navv studv contract ad- 
ministered by NAMTC Point Mugu. 


Navy felt the principle should be eval- 
uated in operation and project officers 
say they arc satisfied with the basic 
theodolite. It has not been tested with 
the data, reduction system. 

Automatic data reduction requires a 
network of units transmitting bearing 
information to a central computer for 
triangulation of a running fix at quar- 
ter-second intervals. This can be pre- 
sented most accurately in tabular form 
by a digital computer. Time lag in 
reading-out digital data is a half-second 

For some purposes, analog calcula- 
tion is best, ft is less accurate but one 
of its advantages is the case with which 
a direct graphic presentation can be 
made. Another is on-time read-out for 
those cases where it may be desirable 
to modify the flight program during its 
course or where other instruments may 
be slaved To the tracking net. 

The automatic data reduction sys- 
tem could not be tested in the recent 
trials because only prototype theodolite 
has been built. Since the test was of 
• the theodolite alone, angle read-outs on 
the prototype were recorded by photo- 
graphing numerical counters. 

One objection to the RADOTT has 
been that it makes the operator's re- 
liability an uncontrolled factor in the 
accuracy of the instrument. At short 
ranges, the seven-power scope and the 
accuracy of the instrument demand 


that the crosshair be held on a specific 
point such as a wing root or rudder tip. 
Without photo verification there is no 
way of being certain that all operators 
hold on the preselected point. 

Another advantage of filming the run 
is that photos can be checked for data 
on. altitude, control deflection, failure 
of structure, etc. To counter these ob- 
jections, a camera installation for 
RADOTT is now being studied which 
would provide a check on the auto- 
matically processed data and would 
make available other data than track, 
velocity and acceleration. 

The theodolite was first proposed to 
Mugu by Wagner in 1952. Prototype 
development began in 1954. 
Increasing Complexity 

The RADOTT represents the second 
phase in the increasing sophistication 
and complexity of optical trackers from 
the completely manual, two-operator, 
handcrank controlled theodolite. The 
first advance was first order aided track- 
ing in which servo motors swing the 
theodolite at a given angular velocity 
for a given displacement of the control 
and which provides the operator with 
a seat that swings with the instrument 
rather than forcing him to walk around 
the instrument as it swings. All of the 
first order aided tracking devices retain 
two operators and arc sufficiently in- 
accurate to require photographic read- 
out and correction during the manual 
data reduction. 

The RADOTT uses second order 
aided tracking in which the rotation of 
the line of sight corresponds to the 
sum of the control deflection, an in- 
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tcgral of deflection and a second in- 
tegral of deflection with respect to 
time so that a constant deflection causes 
a proportional constant angular accel- 
eration and a neutral control position 
produces a constant angular velocity. 
Wagner engineers consider this an im- 
portant innovation as a constant target 
angular velocity is most rare. The only 
target motions which require a positive 
response on the part of the RADOTT 
operator are variations in acceleration. 
A constant velocity or constant accelera- 
tion target is no more difficult to hold 
than a target at rest. 

A rational approach to the human 
operator’s capacities has also yielded 
worthwhile advantages. They stem from 
three principles: 

• A certain amount of tracking error 
is a necessary evil. 

• Some part of operator error is pre- 
dictable and can be derived from con- 
trol motion and added to the basic in- 
strument response to produce a more 
accurate result. 

• When any easily predictable motion 
appears in the tracking task, the oper- 
ator's time lag increases and efficiency 
falls off. In responding to high fre- 
quency or rapid onset variations, the 
operator is at his worst if he functions 
as a thinking being. 

The human operator s tracking error 
is limited to high frequency, low ampli- 
tude variations by giving the instrument 
a response time that is substantially 


shorter than that of the operator and 
by planning the operator’s physical task 
so that physical response time is mini- 
mized relative to visual and mental re- 
action time, lire effect of this is to 
allow him to act before he thinks, 
thereby cutting his response time to 
about 170 milliseconds. 

Alerts Operator 

A considerable tracking error remains 
to keep the operator alert. Much of 
this is predicted and compensated by 
a tracking error computer to reduce 
angular error in the read-out to a level . 
approaching human powers of visual 
resolution. At long range, visual reso- 
lution is actually the limiting factor in 
RADOTT accuracy. At short range, 
the target fills so much of the visual 
field that holding the crosshair on a 
poorly defined sighting point on the 
target body becomes more significant. 

As a result, linear accuracy in terms 
of feet and inches is relatively indepen- 
dent of range, but is ordinarily best at 
medium ranges of 10.000-20.000 ft. 
The slight deviation not eliminated by 
the tracking error computer corresponds 
to “noise” in the human circuitry. 

Second order aid plays an important 
part in cutting human response time. 
By linking control deflection with in- 
strument acceleration rather than ve- 
locity, it greatly reduces the magnitude 
of control and hand movements needed 
to cope with rapid changes of target 


course and speed. RADOTT designers 
took advantage of this by using a small, 
pencil type control stick rather than 
the big steering wheels used in other 
aided tracking devices. Since the pen- 
cil control stick requires only one hand, 
a single operator can use it to track in 
both azimuth and deration. Because 
of the small mass and flexibility of the 
wrist and fingers, the pencil control 
has the advantage of the quickest us- 
able bodily response. Designers of the 
RADOTT have taken care to keep the 
mass and centering pressure on the 
stick low so as not to inhibit fast 
fingertip responses. 

Servo motors rotate the theodolite 
in azimuth and deration axes to follow 
large amplitude, low frequency motion 
but the large masses which must be 
accelerated prerent the servos from fol- 
lowing high frequency low amplitude 
variations. Plus component of target 
track is handled by a light, flat mirror 
which can be tilted rapidly about both 
axes by servo magnets following com- 
mands from the control stick and which 
reflects the field of view into the scope 
through an angle of about 90 degrees. 
Any mirror deflection from neutral 
causes the servos to follow in an at- 
tempt to eliminate the deflection. Mir- 
ror deflection is limited to ±2 degrees. 

Open loop programming of the an- 
ticipated tracking task eliminates one 
more predictable element. The oper- 
ator's responsibility is then limited to 



TOP CHART (left) shows difference between acceleration programmed into tracker and actual acceleration. Middle chart shows operatoi 
error, and the lower the amount of error remaining after computer has eliminated predictable error. Drawing (right) shows tracker details. 
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Six of the Lockheed models now In flight test! T2V-1 jet trainer, WV-2 radar search plane, F-104 jet fighter, 1649 Starliner commercial transport, WV2-E radar search 
plane, P2V.7 Neptune patrol bomber. 


Flight Test Engineering — the dynamic field for engineers 

A statement by R. L. Thoren, Chief Flight Test Engineer, California Division, Lockheed Aircraft Corporation 


The technology of flight test engineering requires an engineer of 
special ability and aptitude. 

There arc always a large number of aircraft demanding the 
ingenuity of professional flight test engineers in a company as 
diversified as Lockheed. At present there arc 30 aircraft — 1 2 
different models — on hand for extensive flight test engineering. 
In addition, the Elcctra program, small jet transports and other 
significant projects will soon swell our schedule. 

A major flight test effort such as this calls for an engineer who is 
flexible, able to cope with changing assignments that vary widely 
in complexity and approach. He must be able to engineer on his 


Architect's drawing of Lockheed's new BurbanX flight test engineering and 
experimental center. It Is scheduled for occupancy September, 1957. 



feet ; the desk -bound man is out-of-place in as dynamic a field as 
flight lest. Moreover, he must possess ability in breadth. He is no 
specialist in a single phase of engineering. His assignments cover 
the entire aircraft. And as flight testing begins in preliminary 
design under our philosophy of engineering, he participates 
actively in design and development of all Lockheed aircraft from 
that stage through completed testing. Needless to say, a flight test 
background at Lockheed helps qualify an engineer for virtually 
any key engineering position in the company. 

Our expansion program has created new positions for Flight Test 
Engineers, Flight Test Analysts and Instrumentation Engineers 
with those attributes. Many of the positions arc on a senior level 
and will particularly interest engineers with flight test experience. 
I have asked E. W. Des Lauriers, manager of our Placement Staff, 
to give your inquiry his fullest attention. 

California Division 

LOCKHEED 


BURBANK, CALIFORNIA 



has developed “O" rings and seals that keep the serve in servo- 
systems — to keep these planes in the air longer — safely. 

For these critical requirements, LINEAR developed precision “O" 
rings molded of the newest elastomers to meet the most rigid speci- 
fications. They will withstand temperatures of from —130° to 550°F 
— give long service life under severe mechanical abuse — and will 
withstand the destructive action of such fluids as silicate and phos- 
phate esters, hydrocarbons and synthetic lubricants. 

When it's a sealing problem, call on LINEAR or one of its agents 
for engineering assistance . . . 
and be sure to specify LINEAR "O" Rings. 




following deviations from the planned 
target flight. Anticipation of the tar- 
get's track docs not have to be especi- 
ally accurate for this technique to be 
profitable. This is especially true dur- 
ing the boost phase of missile flight 
when high, rapid onset accelerations 
would make tracking error understand- 
ably larger. Fully automatic tracking of 
only fair accuracy greatly reduces the 
magnitude of manual corrections re- 
quired of the operator. The boost 
period is a critical time during a track- 
ing operation as failure to hold the 
target during violent accelerations may 
unnerve the operator and ruin his effec- 
tiveness for the remainder of the run. 
The open loop program can be triggered 
by a firing pulse from the launcher or 
the whole test run can be sequenced 
by the synchronization pulses usually 
transmitted bv range communication 
systems. 

Tracking Tolerance 

For a smoothly accelerating target, 
RADOTT can track within 0.1 angular 
mil. The RMS accuracy is about .05 

Linear error for an unpredictable 
constant rate of acceleration is 1 ft./G/ 
sec. At a range of 80.000 ft., tracking 
error due to limits of visual resolution 
is seven feet. 

The new tracker has a 360 deg. 


tracking field in azimuth and an eleva- 
tion field from —3 degrees to +70 
degrees. Maximum angular tracking 
speed is 30 deg./sec. around both axes, 
though the 1 2.000 rpm servos arc actu- 
ally capable of swinging the theodolite 
at twice that rate. Maximum angular 
acceleration for the servo driven main 
shafts is 15 dcg./scc./scc. Tile mirror 
is capable of angular accelerations of 
100/deg./scc./scc. within its limited 
range. Shaft digitizers in the data read- 
out will resolve one revolution of the 
slow speed main shafts into 12S.000 
parts. 

The narrow 7 deg. field of vision of 
the RADOTT scope raised the prob- 
lem of target acquisition. It is unde- 
sirable for the operator to use the scope 
for this because of the low probability 
of placing a distant or fast moving 
target within such a small area. With 
second order aided tracking, prolonged 
hunting in an area of blue sky without 
fixed visual references will result in 
the instrument accelerating to terrific 
angular velocities of which the operator 
is unaware because of the small stick 
deflection required to produce them. 
If this angular swing has a vertical com- 
ponent, the instrument will crash into 
its stops and declutch. If. by good for- 
tune. the scope should actually swing 
across the target, the operator would 
probably not see it because of the speed 
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Salt spray, rugged wear 
won’t mar a Metal-Cal 



If your product 
goes to sea, you 
know it 

sary to protect it 
from the attacks 
of salt spray. But 
are you sure that 
your specifications, your product or 
brand name, or your operating in- 
structions are protected, too? 

These important markings are 
safe on a patented .003" anodized 
and dyed, etched aluminum foil 
Metal-Cal. 

Metal-Cal meets Spec. MIL-A-8625 
which calls for over 250 hours salt 
spray test without corrosion or pit- 
ting effects. Find out more about 
Metal-Cal today. 


If II S IMPORIKNT. MAKE II PIRMANENI WIIH »... 


METAL-CAL Dept. . 
Manufactured by C & H Supply Co. 


tm Interested in Metal*Ceis 




U.S. Frtenl 2.769.265 



with which it would cross his field of 

One target acquisition device which 
was tried was a reversed scope of equal 
power that could be inserted in the 
optical system. This failed to work 
out because the combined lens aberra- 
tions ruined the quality of the picture. 
The solution finally suggested by the 
Navy project officer was an external in- 
terference ring sight which diffracts the 
natural light into colored Newtonian 
rings having an angular diameter con- 
trolled by the properties of the sight 
materials and which is independent of 
the distance from sight to eye. Since 
the operator has an unrestricted field 
of vision, it is quite easy for him to 
place the sight upon the target before 
switching to the eyepiece. 

Wagner expects to be able to market 
the new theodolite in quantities of 10 
for less than SI 00,000 each. 

Red Bird Target Maker 
Goes Out of Business 

East Coast Aeronautics. Pelham, 
N. Y., has been liquidated by its parent 
company, Barium Steel. The firm had 
employed 300-400 persons. 

“With only 70,000 sq. ft. floor space 
East Coast would fill up its shop with 
only four jobs and if there was a delay 
in one of these jobs it would begin to 
loose money” a Barium spokesman 
said. "It was a matter of either expand- 
ing to 200,000 sq. ft. or liquidating.” 

In view of the cutbacks in military 
subcontracts and the tendency of prime 
contractors to absorb the cutback by 
Inking back work into their own shops, 
it was decided that it would be wisest 
to liquidate. 

East Coast's Red Bird tow target 
has been sold to Liberty Aircraft, 


Earmingdalc, N. Y., a subsidiary of the 
Penn-Texas Corp and its fuel filler cap 
business has been sold to Federal Man- 
ufacturing and Engineering Co., Gar- 
den City, N. Y. 

The Redbird tow target was one 
of East Coast's most successful projects. 
Fifty were built for USAF and a feu- 
more for the French and other NATO 
countries. A supersonic Redbird is now- 
being evaluated at Eglin AFB. Fla. 

Facility Planned for 
Testing Suppressor 

Sound suppressor-thrust reverser for 
Boeing 707 will be tested at a new fa- 
cility at Boeing's Renton, Wash., trans- 
port Division plant. Work on the $300,- 
000 facility will begin immediately after 
contract signing and should be com- 
plete sometime this fall. 

It will consist of two ground run-up 
silencers. Company said outside noise 



Thrust Reverser Seal 

This is a prototype of a bellows seal made 
for Boeing Airplane Company's 707 jet 
engine thrust reverser. Unit is 33 in. in 
diameter, II in. w-ide and will seal with a 
total deflection of .HO in. Seal will operate 
at temperatures up to 1.150F. It weighs 
3 lb. 3 oz. Manufacturer: Skinner Seal 
Company, 3001 Sutter Street, Santa Ana, 
Calif. 
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1LIIIIIM TITO JHILUKG CO., II. 


in 


motion . . . 


lean • 
light • 
lethal • 
the modern 
weapons system 

structure • skin • fittings • 
carved of solid metal 
truly sculpture 
in motion. 


manufacturers of sculptured panels, 
bulkheads, spars, attach fittings and 
assemblies for aircraft and missile 
production. 



HOW 
SMOOTH 
CAN YOU 
GET ? 


Select the new Lyndon non-friction,' 
non-hydraulic damper and you'll 
select the ultimate available for pro- 
tection against all undesirable outside 
forces. 

Through utilization of the self- 
contained eddy current principle, the 
Lyndon damper permits use of any 
variable or constant flow of linear or 
rotary force in the smoothest, most 
trouble-free manner yet devised. 

Created specifically to fulfill the need 
for a more reliable damper with opti- 
mum linear relationship, Lyndon’s 
damper is thoroughly field tested, is 
unaffected by operating temperatures 
from -100°F. to+300°F. and is quali- 
fied in accordance with specification 
MIL-E-5272A. 



Write direct for bulletin 823- 


LYNDON 


AIRCRAFT, inc. 


CALIFORNIA: 


NEW JERSEY : LYNDON AIRCRAFT. IN 


level should be reduced to “that ex- 
perienced inside a fast-moving car." 
Silencei tubes are 45 ft. long, 12 ft. in 
diameter and are mounted upon an 
85-ft. x 160-ft. concrete slab. Test 
engine controls and instrumentation 
will be located in a 40-ft. trailer between 
the two units. 

Boeing originally planned to build 
the test stands at Moses Lake Flight 
Test Center, but sound reduction of the 
upward exhausting silencers appears 
good enough to locate the units at the 
Renton plant. 

Flight testing of the thrust reverser- 
sound suppressor is scheduled to begin 
this summer. 



Flexible Range of 
Motors Developed 

Wide line of “flexible standard” a.c. 
electric motors for aircraft which will 
slice delivery time in half is under de- 
velopment at Jack & Heintz, Inc. 

Nucleus of the line will be made up 
of over 40 motors ranging in size from 
1 to 25 hp. in SAE frames IV, V and 
VI. 

Initial production is expected to 
start in August. 

Closures will be available in four 
types: continuous duty-open ventilated; 
continuous duty— totally enclosed, fan 
cooled; intermittent duty— totally en- 
closed; intermittent duty— totally en- 
closed, with brake. 

Laminations are being designed for 
8,000 and 12,000 rpm. synchronous 
speeds with provisions for extension 
to other speeds. While design of the 
line of motors follows SAE standards 
quite closely, J&H says it is making 
significant reductions in weight and 
size of the units. 

Company cites these examples of 
continuous duty, open ventilated 
motors. An SAE motor weighing 7-72 
lb. will weigh 4.80 lb. in the J&H 
version; a 9.26 lb. model drops to 7.0 
lb. and a 25.5 lb. motor comes down 
to 17-8 lb. if the casting is aluminum 
or 16.95 if magnesium. 


AVIATION WEEK, July 1, 



Small Turbines Salvage R3Y-2 In Bay 


Salvage of Convair's 80-ton R3Y-2 
Tradewind flying boat— which had a 9 
x 14 ft. hole" tom in its hull during a 
recent emergency landing brought on 
by a runaway propeller on its number- 
three engine— was accomplished by 
pumping out most of the water in the 
hull with air supplied bv two small gas 
turbines. 

The plane had come to rest on a mud 
bottom three-fourths submerged in nine 
feet of water in San Francisco Bay. To 
salvage it, a crew from the Alameda 
Naval Air Station first scaled the hull, 
except for the gaping hole in the bot- 


Plane was lightened by draining 
its fuel and removing the turboprop 
engines and propellers. 

Then air supplied by the two GTC 
43/44 Airesearcb gas turbines through 
a common v-shaped duch was piped into 
the hull. In a few hours, the plane was 
broken loose from the bottom and 
raised until only 18 inches of water re- 
mained in the hull. 

One gas turbine was then shut 
down and the big flying boat remained 
afloat on air supplied from the remain- 
ing turbine. As a safety measure, v. ings 
of the plane were buoyed by air bags to 
keep it afloat in case of failure of the 


air supply or other contingency. 

The 14-mile trip back to the Naval 
air station was made in six and a half 
hours via tow by Navy salvage ship. 
During the tow the boat carrying the 
compressors served as escort and the 
air pressure was maintained. 

Communications between the dam- 
aged fly ing boat and the tow ship were 
maintained with portable electronic 
megaphones. Airplane was beached but 
65 hours after its emergency landing. 

Hie flying boat is based at Alameda 
Naval Air Station, where it will undergo 
repairs. None of its crew was injured 
seriously in the landing. 
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Canada, 



Flight deck crew prepares CS2F, a Gramma 
for launching from steam catapult of new Ca 


Havilland of C 


Bonaventure Flight Trials Begin 




4 IMMEDIATE 
OPENINGS FOR 


ENGINEERS 


ior Structures 
determine air a 
ame temperatu 
ty of aircraft, a 
criteria. Requi 
t or physics d 


• Electronic 
_ _ >r electrical 

engineer to design the package and 
structure of stabilization systems, an- 
tennas and other high-reliability 
electronic equipment. Requires engi- 

experience desirable. 
Instrumentation Engineer. For 
missile test program. To provide tech- 
nical direction for operation, mainte- 
nance and development of flight test 
telemetering equipment. Requires 
engineering degree plus 2 or more 
years related experience. 

Inertial Guidance Systems Engi- 
. For key i 


guidance system flight test techniques. 
B.S. in Electrical Engineering or 
Physics, experience with gyros and 
accelerometers or digital computers. 
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A 

Vought 

Vignette 


The development engineer 
who exercised his option 


While Bill’s colleagues were bringing to comple- 
tion a missile that he initiated. Bill helped launch 
eight other major projects and some minor studies. 
A restless record. But that's his privilege in Chance 
Vought’s Development Section. 


Vought’s own Ad\ 

3SS 


:y project teammates 
' the vacancy. 

, nent's desks and b 
configurations. Some are radically 
thers, close to conventional. The best 
, electronically, into the environments tl 


answers the problem. Once this pattern is “ball- 
parked" for approximate actual size, it’s ready for 

low the project he’s begun the full route to comple- 
tion. Or he may remain in Development and accept 


reject enginee 

a promising project out of Development, Bil. „ 
sessions thank you” is practically a matter of course, 
ally dif- They know he’s already cleared his desk for the 


observe minute performance details s 
effects on a recoverable missile’s landing approach. 

Tests like these refine from Bill’s own offerings 
and those of others the configuration that best 
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Lockheed, North American Stir Jet Race 


BUSINESS FLYING 


NORTH AMERICAN SABRELINER foux-passcngcr trainer/ transport, which should he Bring early next year, is shown in model form. 
Twin GE J85s arc cowled in long nacelles atop the swept wings; extended tailpipes will carry exhaust noise well behind cabin area. 


initial flight of its prototype— and North 
American has started cutting metal on 
its smaller twin-jet Sabrclincr, Aviation 
Week learned. Tentative completion 
date is next February and first flight 
will be in March, informed sources say. 

Both airplanes arc planned around 
the new General Electric J85, weighing 
298 lb. drv and delivering approximately 

2.500 lb. thrust. 

Design Details 

• Lockheed CL-329 is a swept low- 
wing 10-passenger configuration, with 
wings clean because the four engines 
are mounted in sidc-bv-sidc pairs on the 
rear fuselage, the inboard pod being 
separated from the fuselage bv approxi- 
mately one pod diameter. This engine 
location is designed to provide a mini- 
mum noise level in the cabin and as a 
safety factor, the turbine wheels arc 
located well behind the cabin pressure 
bulkhead. In event of a wheels-up land- 
ing, engines would be protected by the 
belly and low-set wing. 

Twin-engine version of the Lock- 
heed CL-329 powered by Bristol Or- 
pheus turbojets in the 4,500-5,000 lb. 
thrust class each, will take to the air 
first. Aviation Week learned. The 
company planned the CL-329 around 
both four J85s and a pair of Orpheus 
jets, according to informed sources. 

Stabilizer, of the "all-flying tail” 


Los Angeles— Lockheed and North 
American have taken a large lead over 
other industry contestants in develop- 
ment of a new light jet utility transport 
and crew readiness trainer for USAF. 

Configurations of the new airplanes 
arc shown in exclusive Aviation Week 
photos on these pages, taken during 
recent first public showing of films of 
the Lockheed and North American en- 
tries. Like the other entries in USAF's 


development program for these classes 
of aircraft, the planes arc being designed 
to meet Civil Aeronautics Administra- 
tion requirements to suit them for use 
as high-speed business transports (AW 
Feb. 13, 1956, p. 32). 

Films depict full-scale moekups of 
the two West Coast designs. Lock- 
heed's new CL-329 transport undoubt- 
edly will be the first to fly— the company 
lias set a mid-September target date for 


RADIO-NAVIGATION "black boxes" will go in Sabrelincr's long nose to case accessibility. 
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POD-MOUNTING elosetip (left) of twin J85s on side of Lockheed CL-329 shows connecting strut. Prototype will fly in mid-September 
with single Bristol Orpheus jet on each side. Entrance to cabin (right photo) is well clear of rear-mounted jet pods. 


type, is mounted approximately one- 
quarter of the way up the fin and has 
sweep similar to the wing. 

Cabin is air-conditioned and pres- 
surized to maintain S.000 ft. altitude 
when the CL-329 is flying at 45,000 ft. 
The airplane has ample accommoda- 
tions for baggage and a galley. 

Grossing 28,000 lb., the transport 
will cruise at 500-550 niph. at 25.000 
ft. to 45,000 ft. and will have a range 
of 1,500 mi. at these altitudes without 
installation of auxiliarv fuel tanks. 

• North American Sabrclincr scats four 
plus crew of two, although the company 
has plans for a high-density version 
seating nine passengers, and a cargo 
model. Designed to meet Civil Air 
Regulations part 04b, the Sabrclincr 
has its pair of J85s located in the wing 
roots, with tailpipes extending well aft 
of the swept wing's trailing edges. A 
retractable inlet screen extends to pro- 
tect the engine from foreign object 
damage whenever the landing gear is 

Sabrclincr has single-point refueling 
system with opening in the top of the 
left engine nacelle, easily accessible 


from ground level at the wing trailing 
edge. Radio and navigation "black 
boxes" arc mounted in the nose and are 
accessible from ground level. 

Cabin pressurization, like the Lock- 
heed CL-329. provides 8,000 ft. alti- 
tude while the Sabreliner is at 45.000 
ft. In addition there is an emergency 
oxvgen system for each passenger. Wing 
and stabilizer leading edges incorporate 
thermal anti-icing. 

Sabreliner cruise speed is planned at 
Mach .76 at 39.000 ft.; maximum 
speed is expected to be 540 kt. Single- 
engine ceiling will be 23,000 ft. and 
range 1.200 nautical miles, extended to 

1.500 nautical miles using auxiliary ex- 
ternal fuel tanks. The small twin-jet 
will have a maximum ground takeoff 
roll of 2,300 ft. and will clear a 50-ft. 
obstacle on one engine in 5,200 ft. 
Gross weight will be 14,350 lb. 
Numerous Entries 

At least eight companies, including 
Lockheed and North American, have 
indicated interest in the USAF-AMC 
requirement for the two basic configura- 
tions, which was circulated to 28 firms 


last August (AW Aug. 27, 1956. p. 29). 
At the time AMC stated that it saw an 
approximate requirement for 1,000- 

1.500 of the twin-jet type and 200-300 
of the four-jet, procuring the airplanes 
over a fivc-to seven-vear span. 

Navy is also interested in a light jet 
crew readiness trainer and utility trans- 
port for high-speed, transportation of 
personnel. In addition to Lockheed 
and North American, these other firms 
are known to be interested in the Air 
Force and/or Navy programs: 

• Fairchild, with its M-185F in the 
four-jet category. Airplane exists in the 
full-scale mockup stage, and has been 
ordered in civilian guise by Continental 
Can and Continental Oil for executive 
transport use. Initial civilian delivery 
is expected to be made in 1960. Fair- 
child plans the high-wing M-185F 
around four Fairchild J83s in approxi- 
mately the same power class as the 
(85, although it may fly the prototype 
with Westinghouse J 34s to speed its 
development cycle should the )83s not 
be available w>hen the airframe is ready. 

• Beech has been offering the Morane 
Saulnicr twin-jet four-scat MS-760 to 
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Never a Motor Burnout 
Caused by failure of a 
KLIXON Motor Protector' 

...AiResearch 


AiResearch Manufacturing Division of The 
Garrett Corporation, long a leading manufac- 
turer of electro-mechanical components for 
aircraft, is a major user of KLIXON In- 
herent Overheat Motor Protectors. 


Elvin Lytle, design specialist of AiResearch, talks about KLIXON 
Protector performance this way: 

‘To our knowledge, during the past 1 0 years, AiResearch power units 
end actuators have never had a burnout caused by failure of KLIXON 
Motor Protectors." 


This Klixon Motor Protector, used so successfully by AiResearch, 
is but one of a line of single-phase and 3-phase KLIXON Motor 
Protectors especially designed for aircraft use. In this application, 
the KLIXON Protector shuts the cowl flap actuator off only when 
maximum allowable motor winding temperatures are reached — 
thereafter cycling the motor until its duty is safely completed, or 
until the cause of overheating is corrected. 


Why not write now for information on how to get more out of your 
aircraft motors with KLIXON Protectors ... or better still, consult 
with your aircraft motor supplier, and call for KLIXON protection 
in your motor specifications. 


METALS & CONTROLS 


CORPORATION 


Spencer Thermostat Divis 


| 2807 Forest Street, Attleboro, Mass. 

Ki'fofj 


both sendees as available-now hardware: 
it has an option to build the airplane 
at Wichita under license should it 
receive enough orders to make produc- 
tion worthwhile. The company has not 
vet had sufficient interest from civilian 
buyers to initiate a production program. 

• Cessna is developing a four-place 
long-range version of its two-seat twin- 
jet T-37A USAF trainer, with tiptanks. 
hoping for a Navy contract that would 
also pave the way to offering the air- 
plane for civilian business use. 

• Northrop is known to be interested 
in the project, but officials are tight- 
lipped about the status of any design. 

• Convair similarly has indicated that 
it is interested in the smaller twin-jet 
project, but won't discuss progress any 

• Temco has projected a twin-jet high- 
wing trainer transport design for Navy. 
The company has discussed the project 
informally with USAF, although it has 
not submitted formal proposals to that 
service. Temco is believed not to have 
considered commercial applications of 

• McDonnell is latest dark-horse entry 
in the light jet transport field, although 
indications are that its project is aimed 
pnmanlv at the civilian field rather 
than the USAF-AMC program. The 
McDonnell project has undergone suc- 
cessful wind-tunnel model testing and 
is awaiting high-level management de- 
cision as to its future. 

At the time it circulated its proposal. 
AMC headquarters estimated that fly- 
away costs for the twin-jet and four-jet 



Improved Visibility 

An extra 1,200 sq. in. of transparent area 
above the cockpit of Garrett Corp.’s cor- 
poration DC-3 gives pilot and co-pilot 
150% greater visibility than standard con- 
figuration. Suggested by crew of the DC-3, 
three new Lucitc panels of about TOO sq. in. 
were added, the side ones curved to the 
cabin contour; the top one. which doubles 

Los Angeles. 
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USAF Utility Jet Transport 

PERFORMANCE REQUIREMENTS 


Twin-Engine Four Pauenger. 

Four-Engine/8-10 Passengers 


3,500 n. 

;S; 

list 

c Jon'' ' 

Intended 
8,000 fl. 


Direct Operating Costs-1,500 n.m. Trip 


( Sp ' ed d ) 

NyC 

OpMoHng 

* 

Remark. 

Sap;; 

II 

1: 11 


JL253 

* All figure. 


types should be approximately 5200,000 
and $400,000, respectively. Purchases 
would be on an off-the-shelf basis, with 
the Air Force considering that military 
support of development programs was 
inadvisable for these reasons: 

USAF research and development dol- 
lars should be spent on projects having 
primary combat mission capability; 
there is a potential civilian market for 
the aircraft; estimated costs of the de- 
velopment program were judged by 
AMC to be within the capability of 
industry to finance. 

Business Aircraft 
Can Gain Efficiency 

Los Angeles— Efficiency of business 
aircraft can be increased by wide mar- 
gins utilizing new aerodynamic concepts 
now available, August Raspet, head, 
aerophysics department, Mississippi 
State College, told the summer meet- 
ing of the Institute of the Aeronautical 


Sciences held here recently. 

Putting these concepts to work, he 
said, would give modern designs a third 
of the drag coefficient, twice the maxi- 
mum lift coefficient and twice the static 
thrust of present designs. 

Application of only a small degree of 
geometric boundary’ layer control to 
today’’s business planes would boost 
performance considerably, he said. 
Detrimental effect various items produce 
on aircraft performance does not seem 
to be too well appreciated by industry, 
he added, mentioning these factors as 
offering opportunities for drag reduc- 
tion: radio antennas, cavities such as 
unsealed landing gear openings, pro- 
tuberances, leakage, sharp corners, de- 
icer boots, coarse walkways, etc. 

Turbulent skin friction data shows 
that the turbulent boundary, at a Rey- 
nolds number of 10 million, doubles 
in skin friction for a roughness of 
0.02% of chord. Even brazier head 
rivets exceed this roughness, Raspet 


Aspects of the pusher airplane also 
were analyzed by Raspet. "If we are 
to attain a maximum in cruising per- 
formance we must consider the pusher 
configuration more seriously. In addi- 
tion to the elimination of the turbulent 
slip stream over a large wetted area, the 
pusher offers a means for recovering the 
wake energy. This energy may reach a 
value as high as 15% of the power in 
the propeller," he declared. 

With the pusher propeller there is 
the possibility of using a duct over 
the prop to improve thrust for takeoff 
and climb, an exceedingly important fea- 
ture for short field planes. Raspet said, 
since they take off and climb at such 
low speeds that the ordinary propeller 
suffers large losses m propulsive cffici- 

For high speed jet executive planes, 
the propulsion configuration as used in 
the Caravcllc offers the same advantage 
as the pusher— a clean wing on which 
boundary layer control may be used 
most effectively, Raspet said. 

Flight to Hawaii 
Made by Cessna 310 

Cessna 310 light twin business plane 
flew from Oakland, Calif., to Honolulu 
International Airport, Hawaii, in 13 hr. 
51 min. at an average true airspeed of 
155 kt. 

Flight was a project bv Murravair, 
Ltd., Cessna distributor, which plans to 
use the 310 for sales, lease and charter 
work. Takeoff from Oakland was with 
337 gal. and the Cessna landed after 
the 2,442 mi. flight with 100 gal. re- 
maining. Fuel consumption averaged 
17.1 gph. at 50% cruise power setting. 
Takeoff was at 1,000 lb. over normal 
gross weight. 

Aside from loss of radio contact, 
which occurred twice during the flight 
for about an hour, the trip was described 


PRIVATE LINES 


Howard Super Ventura will be de- 
livered next January to Cluctt Peabody 
Co., Inc.. New York, fitted with a Sperry 
autopilot, Collins communications and 
navigation equipment, Bcndix ADF, 
Sperry C-4 compass system, Bcndix 
radar and Transvaal IIF radio. Cluctt 
Peabody's Super Ventura is the 22d 
sold by Howard Aero, Inc., San An- 

Rccord sales response was expe- 
rienced by a Round Lake, III., appliance 
dealer after he chartered a Piper Cub to 
drop over three towns promotion litera- 
ture which carried “luckv numbers” 
giving holders merchandise and gift cer- 
tificates. More than 4,500 of the pro- 
motion pieces were returned to the 
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Low-Cost- Business Plane Hangar 


Trusslcss 100 ft. x 100 ft. hangar for business aircraft, formed of two-foot wide galvanized 
steel sheets sccutcd by simple nut and bolt fasteners, was erected by Mt. Vernon Airport 
Authority, III., at cost of $32,080, or $3.20 per sq. ft. including' seven-foot reinforced 
concrete sidewalls and footings. Building can accommodate 15 aircraft, including three 
twins. Concrete sidewalls are designed to accommodate erection of 3 second similar hangar 
planned by the Authority for growing business plane fleet in the Mt. Vernon area. Hangar 
is manufactured by Wonder Building Corporation of America, Chicago, 111. 

dealer’s store in 12 hr. and resulted in 
initial sales of 14 automatic washers, 5 


dryers, 5 refrigerators 2 ranges and a 
water heater. Plane rental totaled only 
S30. 

U. S. business plane exports in first 
four months of 1957 were 1 10% higher 
in dollar value over the same period last 
year. Aero Design, Beech, Cessna, 
Piper and Taylorcraft shipped 440 air- 
craft valued at S6, 922,936 Januaiy-April 
1957 to 40 foreign countries and Alaska 
and Puerto Rico, compared to 307 
units valued at 53,298,603 in the same 
period in 1956. In April 120 units 
valued at 52,073,869 were sent abroad. 

Aerial photogrammetry equipment is 
being supplied by newly formed Rental 
Division of Gordon Enterprises, N. 
Hollywood, Calif., camera manufac- 
turer. Equipment available includes 
cameras, mounts, processing machines, 
accessories and laboratory equipment. 


New line of radome and microwave 
absorber kits for business and com- 
mercial planes has been designed by 
McMillan Industrial Corp., Ipswich, 
Mass. Now available arc kits for DC-3, 
B-23, Viscount, Aero Commander and 
Super Ventura; available in the near 
future will be similar equipment for 
Cessna 310, Curtiss C-46 and all Twin 
Beech models. 

C. W. Hewett, managing director of 
Hewctt Aviation, N. Z., plans to evalu- 
ate agricultural planes during current 
visit to U.S. in addition to discussing 
an agency for National Aircraft spray/ 
dust Stcarman. 

New Trecker Royal Gull business 
amphibian agency is Hobart A. H. Cook 
Associated, N. Y., covering Atlantic 
Coast. The company is also doing 
helicopter maintenance, including com- 
plete overhauls at its Zahn's (L. I.) Air- 
port base. 
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New AiResearch unit weighs one-third as much, 
increases performance by 43% 


The performance demands on air- 
craft cabin air compressors are con- 
stantly increasing. Yet weight and 
space limitation on these pressuri- 
zation components becomes even 
more critical. Basic design advance- 
ment is the only solution. 

AiResearch has achieved this in 
its new, engine-driven compressor 
for turboprop aircraft. Compared 



put by 43% while actually cutting 
weight to one-third. Dependability 
and durability are assured by the 
company’s extensive experience in 
the production of all types of cabin 
air compressors, including units 
for the latest jet transports. 

Superior performance is further 
assured by our unmatched experi- 


ence in developing compatible sys- 
tems. AiResearch has assumed 
complete system responsibility in 
the field of pressurization for many 
of America’s finest present and pro- 
jected airliners. We invite your 
inquiries. 

Outstanding opportunities for 
qualified engineers are available 
now. Write jor information. 


AiResearch Manufacturing Divisions 


eles 45, Calilornia . . . Phoenix, Arizona 



The formula that gives America its supersonic strength 


Our future security depends on our ability to 
hold command of the supersonic front. Tech- 
nology must advance beyond the present limits 
of human understanding. Aircraft must fly at 
speeds far beyond what we now call supersonic. 

To this task North American brings its vast 
experience in supersonic aircraft— greatest in 
the Free World. Advanced concepts are being 
developed— as revolutionary tomorrow as these 
North American benchmarks of today : 

The F-100 Super Sabre. In 1953, the first 
production-line F-100 exceeded the speed of 
sound on its first Bight. In 1954— two years 
before any other supersonic airplane became 
operational— the Air Force had F-lOOs in wing 
strength. There is still no Air Force operational 
supersonic airplane that can match the relia- 
bility. strength, and performance of the F-100. 
No other can match its tactical and combat 
versatility, or its endurance — dramatically 
demonstrated by recent record-breaking non- 


stop flights from London to Los Angeles, Los 
Angeles to New York, and New York to Paris. 

The X-10 Test Missile proved out the aero- 
dynamic design and flight-control systems of 
the Navaho intercontinental guided missile. 
The supersonic Navaho is American’s most 
advanced strategic weapon— and the closest to 
production. 

The X-15 Rocket Plane, now in production, 
will carry man higher and faster than ever 
before. It is setting the pattern for the Air Force 
of tomorrow. 

From the P-51 through the F-86 and the 
F-100, North American has designed planes 
with growth potential to use more power as it 
became available. It has translated this ideal 
performance into wing-strength reality— accu- 
rately, rapidly, and at lowest possible cost. 

The formula for supersonic strength in the 
future is supersonic experience today. North 
American has it. 

A 


NORTH AMERICAN AVIATION, INC-ASS 

Los Angeles, Fresno, Canoga Park, Downey, California; Columbus. Ohio; Neosho, Missouri. ™ 
NORTH AMERICAN HAS BUILT MORE SUPERSONIC AIRCRAFT THAN ALL OTHER COMPANIES COMBINED 


Beech Travel Air Can Cruise at 200 mph. 



Wichita, Kans.— First detailed official 
performance and specifications data re- 
vealed on the new four-place light 
twin Beech Model 95 Travel Air show 
that this utility plane will have a maxi- 
mum cruise speed of 200 mph. at 
7,500 ft. on 75% power. 

Initial deliveries of the new business 
plane will begin this fall. Cross-country 
demonstration tour is expected soon 
following completion of Civil Aero- 
nautics Administration certification re- 
quirements (AW June 10, p. 40). 

Travel Air on June 18 received its 
type and production certificate from 
CAA— becoming the first completely 
new Beech airplane to be certificated 
under CAA’s delegation option author- 
ity procedure, under which the manu- 
facturer has responsibility for approving 
oil engineering data and testing. 

Structural tests were at 115% or 
more of CAA strength requirements. 
Flight test phase of the certification pro- 
gram were completed in 60 daw. Proto- 
type made its first flight Aug. 6, 1956. 

New Beech light twin received its 
first cross-country workout when it was 
flown from the factory to Ft. Rucker, 
Ala., for demonstration to the Army. 
During the 900-mi. flight, which in- 
cluded numbers of detours because of 
heavy weather, the airplane averaged 
200 mph. ground speed using 65% 
power and carrying two people. 

Some 550-600 mi. of the trip was 
between and around heavy thunder- 
storm activity, with altitudes ranging 
from fairly low to over 10,000 ft. be- 
tween and above cloud. Aboard were 


Beech Vice President-General Manager 
John P. Gatv and Engineering Test 
Pilot Steve Tuttle. 

During the demonstration at Ft. 
Rucker. Tuttle got the Travel Air off 
the base 1.300-ft. runway before lie 
reached the 1 50-yd. marker and landed 
and turned off the strip before reaching 
this distance. This was done with only 
the pilot aboard and about 50% fuel. 

To demonstrate the airplane's acro- 
batic ability, Tuttle flew it down the 
runway at about 30-ft. altitude at ap- 
proximately 200 mph., feathered one 
propeller and rolled the airplane toward 
the dead engine. 

The test pilot contends that the 
Travel Air is clean enough so that he 
could safely take it over a runway at 
200 mph., feather both propellers, pull 
up and turn 360 deg. and make a 
normal approach and landing with dead 
engines at approximately the same spot 


where he had feathered both propellers. 

An observer has commented that 
soundproofing in the new airplane is 
so effective that at 200 mph. cruise 
speed, the loudest sound inside the 
cabin is that produced by hissing pro- 
duced by the air vent in the ceiling. 
Beech is investigating means of reduc- 
ing this noise level to even lower values. 

Travel Air is powered by the new 
Lycoming O360-A1A four-cylinder op- 
posed engine delivering ISO hp. at 
2,700 rpm. The 0360 weighs 282 
lb. including starter and generator and 
operates on 91/96 octane fuel. Engine 
measures 24.68 in. high x 33.37 in. 
wide x 29.56 in. long. Delco Remv 
starter, generator and voltage regulator 
arc standard equipment, diaphragm 
fuel pump drive, vacuum pump drive 
and constant speed propeller governor 
drive arc optional. Engine's features 
include silt-cooled rotator-tvpe valves. 


Beech 95 Travel Air 

PERFORMANCE AND SPKCIHCAT IONS 

Maximum emise speed @ 2.450 rpm. 200 mph. 3$ 7.500 fl. Maximum baggage capacitx. less equipment, hunt 2701b. 

Maximum cruise speed (d> 2.550 rpm. Ill mph (u> 11.500 it. Gross weight 4.00(1 lb. 

Top speed '9: sea level @ 2.700 rpm. 208 mph. Empty weight 2.580 lb. 

Rate of climb @ sea level, two engines 1.550 (pm. I'jtlnad 9161b. 

Rate of climb 40 sea level, one engine 250 Ipm Wmg span 57 it 10 in 

Service ceiling @ gross weight, two engines 19.000 ft. Length 25 ft. 4 in. 

Service ceiling 3$ gross weight, one engine 6.200 ft. Height 9 ft. 6 in. 

Absolute ceiling (hi gtoss weight, two engines 20.900 ft. Wing area 195 8 sq ft. 

Absolute ceiling gioss weight, one engine SOOOIt Wing loading, gross weight 2l.6lh/sqft 

Stall speed, power o8. 55-dcg. flaps, gear down 68 mph Power loading, gross weight 11.1 lb /lip 

Maximum range 0 16-1 mph . on 110 gal I 40(1 mi. Cabin length 6 ft. 11 in. 

Endurance 8.75 lit. Cahm width 

Takeoff distance, maximum pei formance. no wind 85011. Cabin height 4 ft. 2 in. 

Takeoff distance nvet 50 ft. obstacle 1.050 It. Main gear tires 6 50 x 8 

landing distance, maximum performance, no wind 979 ft Nose gear tire 5 00 x 5 

landing distance ovet 50 It obstacle 1.449 It. Battery 24 v . 17 amp. In. 

Standard tanks rouble fuel capaolx 84 gal landing gear vertical descent component 60(1 ipm plus 

Maximum usable fuel with optinnal aimUarx wing Power plant 2 I>coming0560-A1A @ ISO hp. ® 2.700 rpm. 

tanks 1 10 gal. Propeller 2 Hart7cll 72 in. diameter lull-leathering. 

Oil capacity 16 qt hxdrarrlically controlled variable pitch 

Maximum baggage capacity, rear 270 lb. 
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AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS > 

FOR NEW 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

NAVIGATIONAL 

SYSTEMS 

SERVO DESIGN ENGINEERS 

^ SYSTEMS 

COMPONENT PACKAGING ENGINEERS 

HELICOPTER 

(mechanical and electrical) 

INSTRUMENTATION 

ETCHED CIRCUIT DRAFTSMEN 

AIRCRAFT 

MICROWAVE TECHNICIANS 

SYSTEMS 

AERONAUTICAL COMPANY 
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Navy Contracts 

Following is a list of unclassified con- 
tracts of 525,000 and over as released 
by Navy Contracting Offices: 

AVIATION SUPPLY OFFICE. 700 Itoblillln 



Aere'sA* B < n N6o”( ™4080 ea.f JL9S0* 


An invitation to engineers 
who can qualify for 
large, liquid propellant 
Rocket Engine development 


Engineers and Scientists: 

PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid-propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals. Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 

SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the analysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 

COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain to high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergolic ignition, com- 
bustion mechanics, droplet formation and flame propagation. 
ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance. 

RESEARCH. Rocketdyne Research, a section of the Engineering de- 
partment, has several openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo- 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
urement techniques, propellant chemistry and many other fields. 

For detailed information, please fill out and mail the coupon below. 

There is no obligation, and all replies are strictly confidential. 



Please tell me more about a career at ROCKETDYNE. 




ROCKETDYNE ft 
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EMPLOYMENT OPPORTUNITIES 



look to General Electrics 
Heavy Military 
Electronic Equipment Dept, 
if you are looking for 

PROFESSIONAL 

DEVELOPMENT 

ll'ZTS "ii £ VZTttam! 





BENDIX PRODUCTS DIVISION 


Are you interested in 

COMPUTER 

APPLICATIONS 

ENGINEERING 

ANALYSIS? 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 

GENERAL tfjjk ELECTRIC 


LINEAR NON LINEAR CIRCUI 



Sw isigj sSS 



How to put 


on ideas 




^,“ 1 “ 


n, no height which your inspira- 
d in fulfillment of their dreams, 
;ineers can utilize the most mod- 
tg one of the largest computer 





diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 


ts are, of course, liberal. A 
vanced degrees 


For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 


GOOD YEAR AIRCRAFT 

The Team To Team With in Aeronautics 


95 
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Openings as of July 1 

WHICH OF THESE 

18 CAREER POSITIONS at ARMA 

INTERESTS YOU MOST? 


til collect at Plon 


d by calling Robert 




CALL COLLECT. Or. clip the job (or jot 
and mail, with your confidential resui 
tact without your permission. You'll r 
and copies of "Your Engineering Ca 
"Long Island." full of detailed inforn 
pany and its community. 



ell. Pioneer 2-0242 


Division American Bosch Arma Corp., Roosevelt Field, Garden City, L. I. 


ENGINEERS . . . 

MAC presently has stimu- 
lating engineering posi- 
tions available in a great 
variety of fields including: 

Internal Aerodynamics 
Design Engineering 
Structures Engineering 
Electronic Component Engineering 
Aerodynamics 
Structural Dynamics 
Electronic Packaging Engineering 
Operations Engineering 
Electronic Circuit Analysis 
Dynamics 

Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aeroelasticity and Flutter 
Thermodynamics 
Wind Tunnel Test Engineering 
Flight Test Engineering 
Reliability Engineering 
Telemetry Systems Engineering 
Flutter and Vibration 
Ground Support Equip. Engineering 
Liaison Engineering 

Our tremendous growth ratio- 
increase of 53% in personnel in the 
past year, has created many posi- 
tions of technical leadership in our 
5 Engineering Divisions. For more 
information about our company and 
community, write in confidence to: 

R. F. Kaletta 

Technical Placement Supervisor 

P. O. Box 516 

St. Louis 3, Missouri 

McDonnell 

AIRCRAFT CORPORATION 
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COMPUTER ENGINEERS 

DIGITAL • ANALOG 




AC The Electronics Division of General Motors Corporation has specific 
career opportunities for engineers experienced in analog or digital computer 
design, development, and application engineering. 

Experience in the following areas is desirable: 


ANALOG COMPUTERS 
1 . Electro-mechanical analog 
computer I nstrumentation 


computer design and 
Mechanization 

3. Airborne computer systems 


DIGITAL COMPUTERS 

1. Logic design of special purpose 

2. Pulse circuit design 

3. Airborne digital computers 

4. Memory design using Magnetic 

5. Analog to Digital and Digital 

to Analog Conversion. 



Work with the top men in the field and with the finest test, research 
and development facilities. New plant being added in suburban 
Milwaukee as a part of Mojor, Permanent, Expansion Program. 

GM's long-standing policy of decentralization creates individual 
opportunity and recognition for each Engineer hired. 

You will enjoy, as will your family, Milwaukee's "small town” 
friendliness and metropolitan shopping and cultural advantages. 

For immediate confidential interview in your area or an invitation to 
visit Milwaukee — see our plant, talk with our engineering heads and 
discuss your possibilities, contact: 


GENERAL MOTORS Corporation 
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Now’s the time to get a 

50 YARD LINE SEAT! 


The Bendix Systems Division is the newest division of Bendix 
Aviation Corporation. It is located adjacent to the University of 
Michigan in Ann Arbor. Its function is to integrate Bendix skills 
and facilities for systems planning, development and production. 
This new organization is being expanded rapidly. It is a fine 
opportunity to get in on the ground floor of this big and im- 
portant new part of Bendix, especially for men who feel their 
present chances for growth are not good. 

Specifically, we need men with experience in: 

SURVEILLANCE & RECON: radar, infrared, acoustics. 

WEAPONS: missiles, aircraft subsystems, guidance and control. 
DATA PROCESSING: analog and digital computers, displays. 
NUCLEAR: reactors, propulsion, special weapons. 
COMMUNICATIONS: radio, digital, data links. 

NAVIGATION: radio, inertial, ground-controlled. 
COUNTERMEASURES: ecm, decoys, electronic warfare. 

OPERATIONS ANALYSIS. 

For an interview, write or call (NOrmandy 5-6111) Bendix 
Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 



f2J echanical 
(B esign 
@ ngineers 




GENERAL ELECTRIC 

Cincinnati IS, Ohio 


SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

outlining details of your techni- 
cal background to 

MR. HOWARD EKSTROM 
Personnel Director— 

SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 


AVIATION 
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EMPLOYMENT OPPORTUNITIES 



"RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN" 



THINGS ARE HUMMING AT ROHR 

With a quarter-billion backlog, including 45!? commercial con- 
tracts, Rohr offers the experienced design and stress engineer 
an important, permanent position within this aggressive, fast- 
growing company. 

Beyond being the world’s largest producer of ready-to-install 
power packages and jet pods for America’s leading commercial 
and military planes, Rohr, today, is the acknowledged leader in 
development and manufacture of high-temperature structures. 



Rohr is in the positive position to assure top-notch salary, 
management policies, personal benefits and gratifying chances 
for quick advancement 

FOR DESIGN AND STRESS ENGINEERS 

Please write giving full details and we will answer at once. 
J. L» Hobel, Industrial Relations Manager, 

Rohr Aircraft Corporation, Chula Vista, Calif., Dept. 42 



CHULA VISTA AND RIVERSIDE, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 



SEARCHLIGHT 

SECTION 


DC-3 


OUR ENVIRONMENTAL LABORATORY 

is one of the most versatile laboratories in the • VIBRATION TESTING 

&gKSsaixs‘j;x —i. 


FOR LEASE 



SEARCHLIGHT SECTION 



on display for immediate delivery 

Super-92 DC3- 


Low Time C47s- 

aragsg isbws srzrjs^t. srrs, z 

J|S| 

151 ;; 



R985 R1340 R2000 

ENGINE WORKS 

m. T„%LV!°tZ*r r ' 92 0C3 ' We " hove ,u " ,p "' f,C0 " 0 "’ whcn yo " ,cod 

Airline DC3- 

NAVCOj. SvL 

A.R.C. Bendix Collin. 

Aero Commander- 

Remmert-Werner 

Inc. of Inc. of Inc. of Inc. of 

ST. LOUIS TOLEDO FLORIDA OKLAHOMA CITY 

Lambert Field Express Airport Pompano Beach Cimarron Field 


AN HARDWARE & FITTINGS 

i IM 

IF THERE IS 
Anything you want 
that other readers of this 
paper can supply 

OR- 

dln't want Y ° U 

For Immediate Delivery 

AERO COMMANDER 680 

SEARCHLIGHT SECTION 

or write: FS-5494, Aviation Week 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 



SEARCHLIGHT SECTION 
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LETTERS 


Bravo for Jobshopper 

I feel that I must comment on the letter 
published in your May 20 issue (p. 158) 
under the caption "Surplus or Shortage?” 
from "A (Happy) Jobshopper," 

1 say, Bravo! And, Amen! Here, at last, 
is one of the most intelligent and forthright 
explanations yet put forward in your columns 
re the so-called engineer shortage. 

That writer really knows what he's talk- 
ing about. Amidst all the carious half-truths, 
propaganda, immature and inexperienced 
statements, etc. which this subject has 
brought forth, here is a comprehensive, 
honest appraisal that "really lays the facts 
on the line.” 

I have been a student of aviation since 
1927, and have been actively employed in 
the airplane business since my graduation 
from engineering college in June 1939. 

A Disillusioned Engineer 

Can Be Replaced 

In reply to the "A (Happy) Jobshopper,” 
(AW May 20, p. 158), let me say this: 
The scientist who denies lumsclf culture 
can (and should) be replaced with two 
tubes and a twenty-ccnt resistor. 

Scientist 
Altadena, Calif. 

Rights to Airspace 

Your excellent editorial "Are We Wast- 
ing Precious Airspace?”, Aviation Week, 
May 27 (p. 21), deserves elaboration. 

Is not this “arrogance and disregard 
for the overall public good that has been 
exhibited by key military personnel” in 
their "gobbling of vast airspaces,” typical 
of the "dictatorial bureaucracy” that has 
replaced our Constitutional Government? 

When we realize that our One World 
Internationalists have succeeded in ob- 

lership of 50% of the 

Government ownership of 25% of the 
nation's industry. 

Government ownership of a thousand 
non-taxpaying corporations (competing 
with private business, at a cost to tax- 
payers of S40 billion per year). 

Government ownership of one-third 
(minimum) of every salary and wage dol- 
lar earned. 

Government ownership of every Ameri- 
can boy for two years. 

It seems only logical that Government 
ownership of all of our precious airspace 
should prevail — Grand Canyons notwith- 
standing. Irate Taxpayer 

Joint Effort Adapter 

Asa subscriber to Aviation Week, I have 
come to depend on your extremely wide, 
accurate coverage and the promptness with 
which you report on new developments. 

In connection with this, it has been noted 
that in your issue of April 8, p. 85, a pic- 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor . Aviation Week, 
330 W. 42nd St., New York 36, IS. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will he withheld on request. 

ture and article ("Adapter Converts Boom 
to Drogue”) spoke of an adapter which is 
used to make possible the fueling of probe 
equipped fighters by boom tankers. This 
article mentions that the adapter was a 
joint development of WADC and the 
Schulz Tool Mfg. Co. 

As far as the project was concerned, it 
actually was a cooperative development be- 
tween the Power Plant Laboratory of 
WADC — primarily Mr. E. Stein, and He- 
witt-Robins Incorporated, Buffalo, through 
contacts maintained by the writer. The co- 
operation extended over the refinement of 
the concept to an actual item, the produc- 
tion of the first unit, observation of tests 
through photographs and design and pro- 
duction of new non standard types of hose 
to withstand the actual service. 

We would appreciate, if possible, any 
action you could take to remove this im- 
pression, or at least to give us partial credit 
for the work which was done. 

C. J. Daiglkr, Manager 
Aircraft Products 
Hewitt Rubber Division 
Hewitt-Robins, Inc. 
Buffalo, N. Y. 

‘See, and Be Seen’ 

The casual reader reviewing the recent 
high level proposals to establish a greater 
degree of control over flight operations, 
primarily in the interest of safety and effici- 
ency, gets the immediate impression that 
such measures will practically eliminate the 
threat of mid-air collisions. 

Reliance on the "sec ond be seen” prin- 
ciple has failed to prevent mid-air collisions 
in the post, and is completely unworkable 
with the introduction of really high speed 
aircraft. So, the development of ATC 
procedures compatible with the performance 
of modem aircraft is a natural step. 

But this is by no means the final answer 
to the collision problem, as there will al- 
ways be conflicts between controlled IFR 
traffic and uncontrolled VFR traffic at lower 
altitudes and in clear weather. 

Certain types of flights must be con- 
ducted under visual flight rules— demonstra- 
tion, various training and check flights, 
agricultural, factory acceptance, routine 
test, certification and experimental. In addi- 
tion, a vast amount of private and business 
flying will be conducted on an uncontrolled 
basis. It is impossible to confine these op- 
erations to off airways areas in every case. 
Almost every local military flying area in 
the northeast, for example, overlaps heavilv 
traveled airways. Severely limiting such 
areas, or establishing additional restricted 
areas is not an acceptable solution. 

Tli is problem of conflict between con- 


trolled and uncontrolled traffic will always 
exist to some degree. Therefore, a vers 
reasonable alternative is to design cockpits 
so as to permit unrestricted visibility:. As 
every DC-3 pilot has learned, the pilot in the 
left seat is completely blind in a right turn, 
not being able to see through the top of 
the fuselage. Have we learned a lesson 
from the DC-3? Not a single modern civil 
transport here or abroad has adequate vision 
to the rear and overhead, from cither seat. 
Admittedly, the newer types have superior 
vision through a limited arc, but in a turn 
arc as blind as the DC-3. In addition to 
the currently operated types, newer models 
such as the Boeing 707, Britannia, Caravelle. 
Convair 880, Comet. Douglas DC-8, Electra 
and Friends' ‘ " " 

deficiency. 


solely to blame. The ALPA and air- 
line management are equally responsible, 
as both groups establish or approve trans- 
port requirements and specifications. 

On the other hand, this visibility limita- 
tion has been overcome on practically all 
military types. The approaches vary but 
the results are the same. Only a few ex- 
amples arc necessary — the Douglas B-26 
and A3D, Martin B-57, Lockheed P2V and 
North American AJ. Even the Fairchild 
C-119 and Douglas C-124 are provided 
with glass panels overhead. 

Performance compromises apparently 
were not necessary to achieve good visibility. 
Neither design nor stnictural difficulties were 
insurmountable. Could not a scaled-up 
A3D cockpit have been incorporated in the 
DC-8 series? 

Let’s be consistent — unless potential haz- 
ards arc removed at the source, the finest 
ATC system in existence is only a partial 
solution. 

Major Howard L. Naslund, USAF 
Washington, D. C. 

Stub Meter Credit 

I wish to comment on James S. Arnold's 
letter to the editor on the Stub Meter pub- 
lished in your issue of May 6 (p. 154). Mr. 
Arnold stated that he was pleased to see 
Convair take the leadership in making the 
Stub Meter a specific purpose production 
line testing instrument. Having been closely 
associated with the development of Con- 
vair's version of the Stub Meter and the 
numerous techniques developed to make 
it a usable production line instrument 1 
would like to add the following credits. 

Tile work praised by Mr. Arnold was 
done in the Electrical and Structural Test 
Groups at the Fort Worth plant of Convair 
Division .of General Dynamics Corp. C. E. 
Horn developed the circuitry and T. G. 
Bogle developed the production inspection 
techniques. Tommy Bogle is now establish- 
ing a national reputation in being able to 
aid other aircraft manufacturers with their 
problems in inspecting adhesively bonded 
structures. 

Rudolph A. Dvorak 
Assistant Project Engineer 
B-58 Project Office 
Fort Worth, Tex. 
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for Navy’s record-breaking ZPG- £... 



Flight Control System by Sperry 


Oil a single flight recenlly, a Navy ZI’G-2 
airship remained aloft more lhan 264 hours 
(old record: 200 hours), flew 8,216 miles 
to a new distance murker (old record: 
6.998 miles) and became the first aircraft 
to fly from the U.S. io Europe and back 
without refueling. 

On this historic flight a Sperry A- 1 2 
Flight Control System also established a 
record, its amplifier remained in constant 
operation throughout the entire 1 1 days 
of the flight - by far the longest period 
recorded for an automatic pilot-while the 
entire A- 1 2 system performed perfectly 
and required no maintenance. 

Strategic mission of the ZPG-class 
airships— airborne early warning and anli- 
sub warfare-puts a premium on precise 
flight control, a job that Sperry systems 
carry out reliably. In addition to reducing 




pilot fatigue, the A-12 Flight Control 
System automatically guides the airships 
smoothly and accurately on their exact 
courses, even in rough weather. 

Today thousands of Sperry systems arc 
supplying safe, efficient automatic control 
for every kind of aircraft— from attack and 
strategic bombers to business planes and 
helicopters. No matter what your flight 
control problem is. Sperry engineers can 
help you find the right answer. Write our 
Aeronautical Equipment Division. 
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all-metal counterbored miniature self-locking nuts 


Have you analyzed the structural design advantages and 
weight-saving possibilities offered by ESNA’s AN approved 
versions of the new NAS low-height, lightweight, counter- 
bored types of self-locking nuts? 

For example, there is ESN As LHTM-TE and LHTA51 
series for structural applications which conform to NAS 679- 
695 drawings for low-height counterbored locknuts. These 
parts meet the tensile, vibration, twist- and push-out require- 
ments of MIL-N-25027 (ASG), performing satisfactorily at 
temperatures up to 550° F; they also meet AN-N-5 and AN- 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


N-10 tensile specifications and are dimensionally interchange- 
able with AN363, 364, 365, 366 parts. These nuts combine 
high strength with lightweight and reduced height; the coun- 
terbored base eliminates use of shims to keep threads out of 
bearing. Extra weight savings can be obtained by using them 
with new 160,000 psi short thread length NAS bolts. 

Now, to meet the increasingly severe space limitations of 
new missile and avionic designs, ESNA announces the availa- 
bility of a full line of NAS miniature, counterbored self-locking 
nuts conforming to NAS 696, 697, 698 drawings. All of these 
new Elastic Stop nuts use ESNA's AN approved offset crown 
locking device which exerts locking torque radially and elasti- 
cally to assure vibration-proof tightness and extended re-usa- 
bility. 


MAIL COUPON FOR DESIGN INFORMATION 

Dept. N42-625, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastener information: 

f~~l Spec sheets on new Q Here is a drawing of our product. 

LHTA51 Series What type of self-locking fastener 

would you suggest? 

LJ Spec sheets on new 
LHTA51M Series 

Name .Title 

Company 


For significant new developments resulting from space- 
and weight-saving fastener research look to ESNA, pioneer 
producer of the famous red collar Elastic Stop nuts. 


Street. 


City. 


.Zone State. 


